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nftJB., 7l/M-tt#^, 7l/J^-ttim 7ht!-ttifeJt*, m£ft*B§ 

Hfe«««*c*«. *Tt>, BftAa^2&«i!*rtfc«iBiTs»K^©^sttaiiia© 
ta s itui±& ©ss@ trntiMmim o m big e ^wo^gtiiT^s 

(Phannacol. Rev. 50 (4): 515-596, 1998) o 

gffi* iHl*lPis #a^R^«51^©i'J^ffi&#"5^t^e>tlTV^ (Am. 
J. Med. 98 (2): 196-208, 1995) «, 

(J. Clin. Invest. 99 (2): 178-184, 1997s J. Exp. Med. 190 (2): 267-280, 1999s J. Clin. 
Invest. 100 (5): 1137-1143, 1997s Science 277 (5334): 2005-2007, 1997s Pharmacol. Rev. 
52 (1): 145-176, 2000) o CCR3fcZ:nZftm&m<Dftm&mi&\zmftmz&&\s. 

ccR3&mmz z. ft e> ®^^tt»ifla©»ttfl: w fcajf&j-r * £ £ e> , Rife is 

4> ttSttfl: (Omffl&fr t&Zfi. CCR3© UJtf>HT?&*X^-^^r">> 

(eotaxin)s X^^^v>-2RZJCMCP-4^^fCiiJjnLTV^ ^ i^ft] StlTV^ (J. 
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Immunol. 163 (3): 1545-1551, 1999). *ttH0U9^*#©*fllJftl»tf»* 
4> fcttCCR3BMSfe#^3*^ttfifA {Cjt^WS^iliP bW3 (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . foT, CCK&ttfflHU M*ttHUK«ttH«y 

mv«ccR3^^uxmi^^jiA-r-2)iit^e>nT^>5> caafcUtf 

^^^^E&X^^T^^Rflg^fe?) (Cell 85(7): 1135-1148, 1996). Hfc, CCR3 

m&&^\Z3$^TCCR3\$MWM%$:VT^2> (Nature 385 (6617): 645-649, 1997) „ 
CCR3^fett^i-*^«fefcbT, ^ >T">fl^^(WO98/04554), tf^7 
t o ^'J> ? >X«t:^U^/>^#:(EP-903349^ WO00/29377, WO00/31032. 
WO00/31033, WO00/35449^ WO00/35451> WO00/35452, WO00/35453* WO00/35454> 
WO00/35876, WO<XV358^#«ft-2tlTV>S. VfrVlXIfiB* ^tie»©fc^^ 

BP*., WO01/10439*§-&«fc«U TBft'&*3& s W3SSnTViS. 

R 4 O /( CH 2)\ R 1 

R 6 -G-(CH 2 ) q ^(CH^ p -lLN-(CH 2 ) n -< /HCH 2 )-< 

R n (^ M 2/m tt 

(5£*r\ jRtfk«0-2, m&2-4, n, pRtfqteO-K r'I^i^ R 2 Wr 4 W:H^> 
Gte-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -Xte-S0 2 -NR 7 -^£, R 7 teR 5 £ V>o b £ Klfr-p 
TC 2 -C 5 T;i/^l/>^£, R 6 te7:r-JK C 3 . 8 ->^ DTJl^M ^>vJUS#^^n 
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R 1 -(Q)-(CR 2 RVT-< 



y-x 4 



N-Z-R 6 



R 6 W\U<y>mT'W%kt£tlT^Th£^7V~)Vm, ZteCH^I, X 1 , X 2 , 
X 3 S.^X 4 «CH 2 X«CHR 12 ^ (R 12 «C 2 . 3 7;U^lx>H) T&-CO-NR 10 -X& 
-NR n -CO-NR 10 -^ nttO-6 CglXte, {CR*R\£ bTC M 7;P^;VT«A*nTVi 
Tt>iViCs-7^^n7;^;Wff), mttO-1. QteO* S, NR 9 . CO, conr 9 . nr 9 co 

x«ch=chr 7 ^, rHscm^^ d 7;i/^;p(c,-<;T;i/^;i/), 7 u -;kc^t;v^ i jI'), 
^d+m' ^ u ;i/(c«7;W), 7 u — ^sozCCi^;^;^ Afn^ # u ;i/ 
so 2 (c^7;i/^F;i/), 7 u -;hc^7;v^t;v)so 2 , 'v^d+k z> u ;V(Cw7;v^r>>V)so 2 , 
y'j-mv', ATDt-< ^ u^^s^ ot;i/^f;v(c^7;^;^^-). 

-NR 7 R 8 , -CONR 2 ^ 24 , -S0 2 NR ,8 R 1S \ -SO 2 R a0 Xtt-COR 25 *T?iB*$nTV»T'b«kVi 
3~14M<2>§tS£, R\ R 8 , R 18 , R 19 , R^^KCMy^OTJWK Cs-vV^D 

7^^;KCw7;v^;i')Xtt^a:zi;Kc 1 ^7;i/^;H#^. r^^^^otm^ 
C3.7->^ nT;v^;i/(c,.47;i/^;i/)X«7xr:;i/(Ci^7;i/^;w^> R*tt(/\ny>, 
no 2 , cn, d^7;i/^r;i/, CiVndt;v^;1/, 7x^(0,^;^^), Q. 6 7;i/n 
3pv^ CwADT^n^e/, so 2 -c w 7;i/^;K CONH 2 , C0 2 HRtfCi-67;H3 3r -> 

GB-134S872-Sf&«fcfciU ffi3fc£* lfilEE<£T, Rtf/Xte, Stfc**5> 





(1) R a =H, R b =H (^T, r&fcWb£«&AJ £"T5); (2) R 8 =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =H&tf (6) R a =4-Cl, 
R b =H. 



(^rHl tjv*-~;k y;v3r-;K T^JKmjK 77^*-^ td-jvt 



Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984fcfik H— A 5. >5«#S*t^H K£ 





N-(CH 2 )-)0 
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*mwmm\z, ccR3\zi$vxmmftm*&?zib&mz^xmMmwivt£& 
mt>. *mm\z. ^ (n) x^nzmMtmft7^>mmfox.\tt<Di&, & 

x: -r 00 -, c 2 ^t;p^— C 2 ^T;l'^nl/>, -CK -S-> -SO-, -so 2 -, 

-NR 4 -> -CO-> -C0 2 ^ -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -^ -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R°°-0-> -R°°-S-, -R 00 -SO-. -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R°°-CO-> -R 00 -O-CCK -R 00 -CO 2 -> -R°°-CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO 2 -> 
-R°°-NR 4 -CO-NR 5 -> -R°°-NR 4 S0 2 ^ -R 00 -SO 2 NR 4 -> -R 00 -O-CO-NR 4 -, -O-R 00 - -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 - , -CONR 4 -R°°- » -NR 4 CO-R°°- > 
-NR 4 -CO-NR 5 -R°°-> -NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
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R 00 : m&ZnT^Xh£»CM7)V*U> ; 



V : m&mWBOS 5-6 flom^-H^^T-o^ ssftsns^ 
r 3 : Any>, -r°> c^tjv^-jk c^y^-JK -oh, -sh -ncrV 

-CHO, -C0 2 R 4 , -CON(RV -NR 4 CO-R<\ -NR 4 CO-(fi^2nT^Tfc«fcV>7 
U-M. -NR 4 -CO-NR 5 -R°, -NR 4 SO 2 -R 0 , -NR 4 S0 2 -(Sm£nTV>Tt> £V>7 
•J~;V), -O-R 0 , -S-R°, -SO-R°> -SO 2 -R 0 , -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(g$l2 

k : 0, ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C^X^- V >-CONR 4 -, 

-c 2 ^T;v^-ni/>-NR 4 co-, -c m t;v^-1/>-conr 4 -, -c %6 7)V^=.u> 

-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, -s-r°°-nr 4 co-, 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, -0-R°°-> -R°°-0-, -C(=N-C0 2 C^T;V^;i/)-NR 4 -, 

-c(=n-so 2 c m t;v^;V)-nr 4 -, -c(=n-so 2 nh 2 )-nr 4 -, -c(=ch-no 2 )-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

R^Rtffc 22 : m— XteS^fc^froT, -H, -R°, AD^X -OH, -O-C^T^^ 
;K -CN, -CONH 2 , -C0 2 HX«-C0 2 -C,.67^^;i/ ;i£WtR 21 X.&R 22 &--ft£ 

^x^m^nx^xh^^T^uyt^xR^xSR^^r^ntT, 
¥umx\zmmm$:mj$.hx%^ 
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R J : -R ! \ -Z'-R°X«-Z 2 -R 12 T^^n§i ; 

7) : -O-x -S-, -SO-x -SO2-, -NR 4 -x -CO-, -CO r , -CONR 4 -, -NR 4 CCK 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR'-COr* -R 00 -CK -R°°-S-, -R 00 -SCK 
-R 00 -SO 2 -, -R°°-NR 4 -, -R 00 -CCK -R°°-CONR 4 -, -R°°-NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -v -R^-SOzNR^XH-R^-O-CO-NR 4 - ; 

Z 2 : -R 00 -, C 2 *7 ;V^r - 1/ >, Cm7 JMf — U -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R 00 -> 
-NR 4 SOrR°°-* -SO 2 NR 4 -R 00 -, -NR^COz-R^-XteZ'KlfEffiOg ; 

R 12 : H, BtftSnTViTt)J:Vi7U-JK m^tlX^Xh^^umX 

Y^-CONR 4 -Xtt-NR 4 CONR 5 -T^D, ^O, (i)XJ&*&£\ -R°°-> -CK -R 00 -SO 2 - 
X«-S0 2 -R°°-, (ii) X^-S0 2 -, -NR 4 -, -NR 4 CCK -NR 4 S0 2 -, -NR^R^-X^-R^-S-, 
fr-D, A^*Il0y^D7JV*Jk (iii) X^-R 00 -NR 4 -, -R°°-NR 4 -CO-X U 
-R 00 -NR 4 SO 2 -, AWmW&<Di'9n7)V*)VX\$mm&<D'7 3:—)W (iv) 

xa*-c<K A&v\utf>, no 2 , cn, CmjTJWK Aay>Tg3&£ 

ntcC } *7)l*r)l>, C,*7 )\>*rV>-7 3L~)V, 0-C^7 0-(AD^>T 
B^n^C^T;^;]/), SOa-C^l^JK CONH 2 , C0 2 H&tfC0 2 -Ci- 6 7;l' 

^;i/)^e>M4R$n^)ao^--c ! g^$nTViT : biv^3i^:;i/, x\t, (v)x#* 

-S0 2 -, -CO-Xtt-R°°-CO-, R^RtfR^tf^fcfcH, flO, B^HC^Tcg)^ 

sic* #5g93«, ^ (i) T^sns^ttxtt-eosK^wfcM^n*** 




(I) 
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cat ©e^KmT® & w-r . 

X:M£> -R 00 -, C**7)\t*r-V>> C 2 ^7;i/^^l/>, -0-, -S-, -SO-, -SO2- 
-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR'SOr* 
-S0 2 NR 4 -. -O-CO-. -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R°°-SO-. -R°°-S0 2 -, -R°°-NR 4 -. 
-R 00 -CO-, -R 00 -O-CO-, -R 00 -CO 2 -, -R°°-CONR 4 -, -R 00 -NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -. -R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -. -O-R 00 -> -S-R°°-> 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 - . -CONR 4 -R°°- > -NR 4 CO-R°°-, 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SOaNR^-Xte-O-CO-NR'-R 00 - ; 

R 4 &l£R 5 : ^-XteSVHC^ftoT, HX»C w 7JV+Jl' ; tfUfcR'fcR 5 **— 



R 3 : AD^rX -R°, C 2 ^7)V^)V. C 2 *7)V*-)l, -OH. -SH -N(RV 
-CHO, -C0 2 R\ -CON(R 4 ) 2 , -NR 4 CO-R°. -NR 4 CO-(«m$nTViT'b«tViy 
U-;V)> -NR 4 -CO-NR 5 -R 0 , -NR 4 S0 2 -R°, -NR 4 S0 2 -(ttm£nTV^T'b<i:V>7 
U-;W), -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(«^^ 
nx^X%£^7 ] )-)l) ; 
R° : WftSnwCfe ^C^7)V*)V ; 

k : 0, ; 

W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 -67 




8 



WO 02/18335 



PCT/JP01/07321 



;i/y-i^>-coNR 4 -, -c M 7Jverr.u>-NR 4 co-. -c«t;^-1/>-conr 4 -> 

-C M 7 ;i^~l/>-NR 4 CO-> -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-> -S-R°°-CONR 4 -, 

-s-r°°-nr 4 co- , -so-r°°-conr 4 - > -so-r°°-nr 4 co- , -nr 4 -r 00 -conr 4 - , 
-nr 4 -r 00 -nr 4 cck -so2nr 4 -, -r°°-s0 2 nr 4 -, -nr 4 conr 5 -% -c0 2 -, -o-co-nr 4 -, 
-o-r°°-> -r°°-ck -c(=n-co 2 Cm7;v^;u)-nr 4 -, -c(=n-so 2 c m 7;wv)-nr 4 -, 
-c^n-sc^nh^-nr 4 -, -c(=ch-n0 2 )-nr 4 -x«-c(=n-cn)-nr 4 - ; 

)V, -CN, -CONH 2 , -COaHXtt-COrCwT;!/^-^ ; aEl^ttR^XtfR 22 **— ' ft£ 
fc o T V S £5i*Jfc L T *> J; < » Hfe V> teR 2, £.tf R^fr-ft: t fe o T^vr P S 

^x^m^nx^x^^c^7)v^u>tLXR 21 RzSR^m^ir^mtx 
fiu Bfr /-K -tr^n^s©^, x«*s^, fro, Atts&snT^Tfe 



£^7U-;k wm2nx^xh£^^umx\zmWk-£tix^x*>£^i'&v 

7JV*)V&mTo AfrH, XJ&*«££\ B^7xZJK fro, Y*«CONHO» 

Y^-CONR 4 -3l«-NR 4 CONR 5 --efet)^ fro, G)Xfrl§£\ -R 00 -, -0-, -R°°-S0 2 - 
Xte-S0 2 -R°°-, (ii) X#-S0 2 -, -NR 4 -, -NR 4 CO-, -NR 4 SOr» -NR'-R^-Xte-R^-S-, 
frO, A^lii©y^n7Jl/^K (iii) Xfr-R 00 -NR 4 -, -R°°-NR 4 -CO-X« 
-R°°-NR 4 S0 2 -, fro, AfrSgam®->^a7;V^;i/X.«i5lg^©7x^;K (iv) 
Xfr-CO-, fro, Afr*(AD<Jr>, N0 2 > CN, C M 7M;K ADy>Tfit&£ 

i»snfcc rt 7Ji4^ so2-cm7^^;k conh 2 , co 2 HS:t;co 2 -Ci-67;v 

^^fr^MiR^n^-XO^-Tfim^nTViT^iV^x^JV, Xte, (v)Xfr 
-S0 2 -, -CO-Xte-R^-CO-, R 21 2&.£^R 22 fr* <h t) lCH, frO, Bfr^lM?-T&£g 
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& 1 ~ 4 <dt v o , £ b < 5=- v ysas^ v >t? & £ . r c 2 ^ 

$? * b < 6-10 (D-m-H^M-fbTKmST^ t) , H\zMiZ b < «y )V 

;K tfU^XJk -f5^/'JJK HDUJK HP>Jy;k ^XXJk ? 

tVu;k h'^'/'JM ^v^77u;k ^-tJVUJk 'fvtWJ^ 
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H^^yzjK 7-feV\°-;K ^7ifA-;k fh7th'077^K 

tTH 3-7iffciv£ D [3.2.2] y±>-3-<;K 8-7 ifHv^O [3.2.1]:*- £ *>-8--f 
■7=- O 1 TO IT t> J: ^mu^ um&^To 

mmiz£v, 1,1-, i,2-, 1,3-, 1,4-, 2,3-x\Z4,4-^Am(DWWkiiLW:&&m\zmyi 

MXtf, t7^-)V-fr*>1z2>— IffigJ 1,2-, i,3-XKi,4-7i-l/> 

xte, ->^o^-9->-i,i->?-f ;k trau^>-i,2-^-f ;k tfu^>-2,3- 
;k -o-T'j-ju -o-->^dt;u^jk -oajdi, -NH-7U— jk -nh-v^ 

□ 7; -NH-'N^n^ -NH 2 ,-NH-C,^7;mr;i/, -N(C,^7;Wl/) 2 .-CONH 2 , 

-coNH-d^7;i/^;i^, -nhco-Ci. 6 t;1/^;1/, -con(c,. 6 7;1/^;1/) 2 . -co 2 -Ci. 6 7 

Jl^Jk -C0 2 H, -S0 3 H, -S0 2 NH 2 , -N0 2 &.Z>*-CN„ 

11 
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TtJisn&c M 7;v^^ (cf 3 #)> -oHTfi^$nfec,. 6 y;v^;K -coohxM 
M^nfcc^WK -coNH 2 t?sft^^fcc M 7;i/+;K -cnxb&2 nfccj.* 

OH, CN, N0 2 , NH 2 , CONH 2 , COr-Q^l^k AD^ >T«*SnTViT%> 

J; ^c,. 3 7 ;v^f o-<a a y nx v*x %> «fc ^c,. 3 7;Wf JV)Rtfso 2 -(A 
tt2«36J#A$nfc3i ! &*b, ^suc^M^nx (sox«so 2 ) v>x&£<, 

NS^«HXttC w 7;^V^tt S. 00 *-fc£, -CH 2 CH 2 -> -O-CH^H^ -CHz-O-CH^ 
-0-CH 2 CH 2 -0-> -CH 2 -S-CH 2 -, -CH 2 -S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -^^^f^n, ft 
£ U < H-CHzCHz-^tX-CHz-O-CHa-Xfe^o 

*58Wft^« (i) x« (n) kl&v^x, fltaiSR^^^RfiUpfi-rsa^ 

a)A^, ®^$nxv^x*>J:vi7U— ;k gmsnxvix^^v^T-nnx^m^ 
$nx^xt)«tv^^D7;^;wx^s<b-&#». jEK$?£b<wu flflfesnxv* 

X ! b«i;V^a:-;vx^g^$tiXV>x i bJ;i/^xn^Tfe^'fb-&#io iizilc, W 
IB, 7U — ;K ^ams^^DT^^l/ic^ttS^^UVifiSlStt, ao$* 

>, OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -Ci- 3 7;Wr;i/, A n£*>Tg&$nX^ 

x t> i; ^d_ 3 7; o-(a □ y >x«^$ nx v^x *> <t uci. 3 t jWWtf 
so 2 -(A □ ^>x«m £ nx v^x £ v^c,. 3 7;i/^;i/)^ <=> SiR£ n^ST* D » % 

ifcv^ llittM^t1"^y^D7Jl,^TS)?)^ ! lc 
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-3flOADyx OH, CN, N02, NH 2 > CONH 2 , C0 2 -C x .{7 )\s*r )V , AD$*> 

x«&$ nx v>x t> £ uc,. 3 :r o-(/n o y >T«ift* nx V^T % «fc V^C,.3 
7;i/^;i/)R^so 2 -(A o ff >Tii$ nx ^x & ± ^c,. 3 7;w^;W)^ ssft s n 
§ gxm& $ nx x t> «k v > . 

(ii) Xfr\ -R 00 -, -O-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R 00 -S-, -R 00 -SO 2 -, -R°°-CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
Xtt-NR 4 -R°°-T&*^«j. R 00 ttT}3c I . 3 7Ml/>, #t£CH 2 jW 

(iii) B^ . X^$nS^^lo 3Efc$?£L<«:, V)JJ7x-;i^5ft5 

(iv) Y^ -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 -6 
7JVtr~ V >-CONR 4 -, -C 2 *T Jlir- l/>-NR 4 CO-, -C M 7;i/^n I/ >-CONR 4 -, 
-C 2 .6T;i/^nl/>-NR 4 CO-. -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -Xfe?>'fb'&^c «fc K) 
£?£L<J2, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -X te-NR 4 CONR 5 - 
T'&Zit&Wo MfC£?£b<«, -CONR 4 -, -NR 4 CO-Xte-NR 4 CONR 5 -, 

V < te, -CONR 4 -X «-NR 4 CO-X tb 3 flS^fe. 

Y^, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-X«-C(=N-CN)-NR 4 -X$> 
Zfc&m. Hfc#£b<tt, -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -Xafe^^^^. 
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R 21 R 22 n 

(v) — jO" ' ^ 

(vi) D^. (AD>r>, CN^ ADy>XttOHTB^$nTViTt)^^C,^7;WK 
AD^>XteOHXSm£nXV>X*)<£^7U-;k AOy>X«OHXg&£n 
X^X & £ PStRtf-Z^A D y >X«OH*T?fi&;£ nx WT t> «fc Vi7 U - 

vic,. 6 y ;i/*;k cnWa d y >^ e> SiR $ tisttSTM 2 nfe± 7 

#389Hb£4& (I) Xte (n) ^fc^LWt^tbXte&T©^ 

(S)-N2-(2- ^DD7 x ~ ;i/)-Nl-{exo-8-[(6- 7 n 37 ^ V< >-2--f ;V) ^ ^;V]-8-7 

if h ~> ^ d [3.2.1] 3r o $ >-3--r ;v } if n u >-i,2->> # ^ H * 

(S)-Nl- {exo-8-[(6- 7 D 7 ^ U >-2--f M * J-)V\-%-7^ tf ~> £ D [3.2.1]^ ^ 

>_ 3 .^ ;u ) -N2-(2-— h n 7 x £ o u i> >-\,2-Vts a H , (S)-N2-(2,6- 

^ D[3.2.1]^"^ * >-3--f JW tf n U > 5 >-l,2-> ? ^;i/^ :f lr-9-5 (S)-Nl-{exo-8-[(6- 

7;^o^-7^ i/>-2-<;v)^^;i/]-8-7if t'v-^ d [3.2.1]^ 9 >-3--r;wj-N2-(2- 

h U D ^ f^7l^V)tD U ^>-l,2p^*;W*^rlJ-5 (S)-N2-(2-^ D D 

-4-t HD^~>^x-;V)-Nl-{exo-8-[(6-7;V^-n^-^^ l/>-2--f;l/)^5 1 ;V]-8-7lf 
tf v ? □ [3.2.1]^" ^ * >-3--f tf n U V >-l,2- V7J JV#3f 5 F , (S)-N2-(2-^ □ 
D-5-tFD^->7 x - ;l/)-Nl-{exo-8-[(6-7 U^y^V >-2-< 
if If u [3.2.1]^-^ ^ >-3--r;i/} tin U ^-l^-v^V^I^ F> (S)-N2-(2-^ 
DD-5-th*n^y7 oc - ;V)-N1- { l-[(6- 7 )\>7tU-y? $ V >-2-< )V)* ^ 'J 
>?>-4--f b* D U >?> -1,2- ^^U- 5 (S)-N2-(2-y77 7x- 
;l/)-Nl-{exo-8-[(6- 7 D "J" 7 $ V >-2--f ;i<0* ^;i/]-8-7lf tf y^D ^ 
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XMJHfOiJy^i^j^^S F* N-{exo-8-[(6-:7;i/:*P:r-7*l/>-2- 
< )V) * ^)V]-Z-7 if h* v 7 p [ 3 .2.1] Or 2 $ >-3--f )V \ -2-( fc° ^ >J v >-l-# ;W) 
^ >X7 ^ F * 2-[(2- ^DD7i ;P 7 7 — ;V]-N- { exo-8-[(6- 7 Jl^ D :f 7 # V 

>-2-^)l)^^)l]-S-7^r\izy^n[3.2.1]^r^^>-3--<)V)^>X7^ F> (S)-2-[(2- 
v-7;7i;^y)^ ^;V]-N- {exo-8-[(6- 7 Jl/:*" P 7" 7 3? V >-2--f JV)* ^;V]-8- 7 

ift:i/^D[3.2.i]^-^^>-3--r;u}tf du^>-i-*jp#+i?"3 f\ (s)-i-(n-->t y 
-3--r;w]^;w^^ ^ F-f w-(2-'>7; 7x-;iot?P u 5?>-2-;&;u#*ij-5 f\ 

N-{exo-8-[(6-7;V^-D^-7^ l/>-2-< ;i/)^^]-8-Tlf tfv'^ D [3.2.1]^^ ^ >-3- 

-f;i/}-2-b KD^F^-6-(tf^u^>-i-^;i/^-;v)^>X7a h\ 2-(TW>-i-*;i/ 

^ - ;V)-N-{exo-8-[(6-7 P ^" 7 ^ U >-2--f ^;V]-8-Tlf t* P [3.2.1]^" 
^^>-3-^;V]^>X75 F, N-{exo-8-[(6-^;V^P^-7^U'>-2-'f;V)^^;W]-8- 

7 if t* p [3.2.i]^-^ ^ >-3--r;i/j-3-(tf^u s?>-i-*;uaS=;v)t:u s»-4-a;i/ 

^^rif = F&tf2-(3-71ffc*~>;7P [3.2.2] y±>-3-^J ;W#n;i/)-N-|exo-8-[(6-7;i/ 
P ± 7 * V >-2--f )V) * ^)VyZ-7 If M^ZU [3.2. \prZ>$ >-3--f JV)^>X7$ F. 

*^w<k&w (i) (n) (wt> mz r*mwfc&W} tmmr^^^ 

#§egHt£4& ( I ) Tkx$ (n) fcfck *k&te\z3$\,*x*mw<k'&y>iX-fc J t 

H^y^MtSltim Prog. Med., 5, 2157-2161 (1985)^ 

p D n<OTfgj («;i|»Jg, 1990^)»7#» : ?ttW-l63-198K:IB«©*3&S*Vfe.n*. 
#565Hfc^» (I) (n) * tt, Slf«XttiilClii:J:oTS 

& bh& ^ptf^->m, ->a.«7K, -?u>m, u/\?m y^jvm> 
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£n£„ jElc, *^Bj>fb^% (I) Rtf (n) W.zS\z^<DM<D&n<D* 

^->;VS^^^^t^T#, ^*l£>©#SS£LT, m«^U-> (Greene) 
TklS^vV (Wuts) §\ rprotective Groups in Organic Synthesis (f & 2 JK) J fcfBifeCD 

#:<£>— gGtf)>fb-£-#3te, fiffB v WO98/37064, EP-41658K GB-1345872, WO98/50534 
WjkW&JSEvt. J. Med. Chem. - Chim. Ther., 19: 105, 1984fc§f!^£ tlT^ D , -^H £ 

ot, ^Bj©iTm^ (n) oi^mummm^mm-r^o 
mi mm 
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(ma) fc-ffc-g"^ (IV) tR^it^dt^cfct) (Ha) * 

fc, (v) <h£^£i±3£<hk:J; D(nb)^#3^ffiT&£„ uut, l 5 ©H& 

/^->, c^t;w^;kco-o, ChsTji^v-o-co-o, 7>>K2£##, L 2 o«lt 
LTttAn tfsn*. 

7 5 Fft^ (Ha) 75>ib^i (ma) tL ! ^»lT$>§ft^© (W) 

U>m(D^mmmt^mm, ^na^^>, i^ddi^x 7nn*M 

^©7\py>-fb^b7j<*^ yX^Jl/X-rJk 7- b 5 k K □ 7 7 >(THF)> 
;*^T5y-)fcf>J^>^) 0D#«ETtcK^$i3:*©**, KJ&&n»fcjifTS1i-* 

±-«?ijfc»^j&*&* Q sfc, lWoht***;^ (iv) zmm-rz 

»-&»J (l,3-i^S>^D^->;^;V^^-i'$ K(DCC), l-X5 1 ;i/-3-[3-(^^7 c JV75 

y)7°n t:;i/]*;u#s?-r5 h*(wsc)> #;i^x;i/iM5^y— jwcdi), bo?UM 

(Aldrich, 5Rffl), v^zlXJH) >§7y K(DPPA)^§0 \Z&tt&m\Z «fc t) , 
iotli 3Efc^»J (09*. N-h KD^y^^W 5 K (HONSu), l-kh* 

.17 



WO 02/18335 



PCT/JPOl/07321 



n+y^> > /h'j7 , /-jv (hobo m) ©??set, vtfnnmT*&%%&tm£ 

mm(D&ftT*7^>4k&® (ma) £ J m^^Z>^t\Z£-DT7^ Mb£$l (Ha) 

*mm4t&m (n a ) tc^x, B^i^foit 
7M>75Ffl:^«i (nb) a, mmt&w (v) sffl^, we7e^;wfcte« 

X^-CONH-, -NHCCK -NHSO2-. -S0 2 NH-> -R°°-CONR 4 -, -R°°-NR 4 CO-> 
-R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -, -CONR 4 -R 00 -^ -NR 4 CO-R°°-, -NR 4 SO 2 -R 00 -, -S0 2 NR 4 -R°°- 

HOOC ^ N r® (7^Hb) r A-X-B-NHCO^^0 

(mb) (nc) 
#I4&te;*7;V^>M^#l (mb) fc75>ft^» (VI) 

D*mwfc&w (nc) £#3#*rea&& 0 ^tt^isaa^Jts^^WbRjK^ 
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R 21 R 22 



R 21 R 22 



A-X-B-S0 2 -N=C=0 — >- A-X-B. c .Ns^N-K !j\ \°) 

(VII) (Z)V*=.)VVU7fc) Aj 

(Hd) 

A-X-B-COL 1 R 21 R 22 

A-X-B CONH, <«"> OX) X ^ ^ 

(vm) 21 

a - x -b-B y o^^d) 
o 

(nf) 

«S75Mk-&ti (nia) x&7;v:n-;Wfc^3 (mc) i-ry^T^-Mb 
(vn) X«(K)<£rSfS$ii:S^tn«k?)^^k^ (nd) ~ (nf) 

7Mrj^l/7 (Hd) )ttM57Jl'*-KV>'7t- Mb£$J (VH) 
t75>iM (ma) &ag^Sli:*;itK:J;*>4t&ns. SlB«, AD^>ft* 



(ma) i:^UT'fv>'7t-h^« (vn) sysaxttifiSOKfli^*^** 



WTik&m (ne) &tf#;w\*v-Mb^ (m) 75MM (ma) x 
ttTjm— ;wb£* (m c ) Zttfo'?^ vi'7-}—h4k'&®(PQ£. Mfaxjv*- 
i/7<b £ kkh*©&#t*t?»& 2 c t «fc o # e> c -f y -> r h 

fb-&«&0X)fc3\ #&"r*»7^K©Curtius£&, SSUfcfc, -»75 HflS'&WCVm) 
T^^^'#i(IV)^7^b^- h U OAfO7yfMi0^ XS*;^>it 
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&tz, K7U7tt&to (ne) «, t&moiuvtf (mb) MmBtmm 

\z\^xm^n^v^7-f-vw^ 7$>it&® (vi) tfcfozitz>z.t\z&-D 

JEfc. VU7it&m (He) te, 75>fl?&fc (ma) t (VI) <h£. Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fB^©^^^<t V > >>*7n 

fjV75X v>-f V^D tf;WX^;VT^ >> l,8-5?71f t*~>£ n[5.4.0]^>X^-7- 
X>#) Xte^HlkS (mMfrmj- h U >7 A^) #&T> 75>ft^ (ma) X 
(VI) ©-^^*7.y>fifttill, ^tfe5-*©75>M (£P£ 

^ x - \z? d d « 7 x x )V f £ * M#"e& ^ -7 x x;v# ;wt 

iufB^l/7*b^l©S^&£I^$IK:LT, 75>fb-£-#J (ma) <D^dX> 
\Z7)V3—Mt^ (mc) £ffl^T, ®*<9#;Wr^- h#:£M3iT#3o 



A-X-B-CONH 




(Ha) (Eg) 

^mm\tmimmxn^n^t^m (n a ) ©7;i^;wbMj&££9#fswb^ 
(n g ) ^mm-^mxh^o z.z.-c, kisl^lth m«Any>, 

>t;jv*x;1/^4 i >', p- h;i/x>7s;i/^x;v^-^v^#^e>n^« 
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*£fttf-MJ£A, *ttft*U!>ix, t-^h^y^U^ U^AvH' V^o tf 



L 3 ' 



•n© 

R 21 R 22 (XHa) R 21 R 22 

—-o h , ^ — - —or© 

(xnb) 

*fifttt7 5>ft^ft (XI) ffc-&*& (XHa) X.\*Qaa>)£.Rl&2ik2>Z.t.\Z 
£D> *f6W^«l (n) 
7)\s*MkKmZ. 75>ft^» (XI) fcWPHfc^tt (XHa) <h£, 35f**i#Hfc; 

7-fe h- h >J ;KDMF,DMAX«N-^^;HfD U HXSOiK^fc^Stt*:***** 

JtTcWTVl/^WfcSJfcWu 75>ft^«l (XI) £3fr;i^;Wfc^4&(Xllb)£&» 51 
«f)J (SB4JiR, 20#, 1992^, 300) «fclBtt©#jSa«3*tf Sn*. 
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(Hm) 



*Mm*7 5. (la) ^%(XIIIa)X«(Xnib)fcR^S-&5Jltfc:«fc 

#5§0JHb-£^ (nk) Xtt (nm) 

j_4 R 21 R 22 A R 21 R 22 

(En) (Hp) 

*mmzfc&to (nn) <h«#^b^(xiv)£;^:/U>^£i3\ ^BUHb^ 
% (n P ) *#*;fr8rc»S o ««L 4 £bT«, An^'x h'J7Mo 

Comprehensive Organic Synthesis, 3, 481, 199lSBffi©^r^^^V^ X— 



22 



WO 02/18335 PCT/JP01/07321 

(XV) (Dla) ft (Hq) 

(iS^ RteCN^£^-T.) 

Y(-C(=NR)NH-)t^-&-r^*^B^'fb'&#J (Eq) £#3#?2rZ:&3o " 

JxJfrte^ (XV) (ma) Comprehensive Organic Functional 

Group Transformation, 6: 639, 1995XteJ. Med. Chem, 41: 271, \99%\Z^M<D^^k\Z. 

Bffi^ oatuc^T* tb %> mmm^&fr u t y(-c(=nr)nh-) t m^-r^it^m (nr) 

Y^-C(=C-N0 2 )NH-Tab^)^BJ>fb-8-^I (ns) fcJ\ 75>ft^« (ma) (XV) 
Srffi Pharmazie, 50: 12, 1995XttUS-5030738^SEfc:BBIK©^FSK:^o TMitT 

R 21 R 22 

h 2 nV Bu >- A -w Y -Q?3 

° (xvi) (nt) 

B^fcf ^yv^^^m^m (lit) J. Chem. Soc, Perkin Trans. 1, 

1712-1720 (1975). J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)&O c Tetrahedron Lett., 
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33, 5209-5212 (1992)fcSB«0#&fctEo TMilT £-5. 

*^Wb^s»igi-*fc»©M^b^ (ma)» (mb), (mc) Oa) 

R 21 R 22 (Xna) R a R a 

hX^*, (xnb) r iTkJ) n W (HMD 

(xvna) ( f^l;Wb) (Xvma) 

(XVBb) (XVmb) 
R 21 R 22 R 21 R 22 




ho+- T ^T^T HO 



-ex® 



^ X« (XEb) 

(xvnc) (mc) 

(ma) , (mb) ms (mc) tt, ^n-^n^-T 57$ ><b-&#i (xvna) , 
(xvnb) XU (xvnc) £> (xna) x& (xnb) fc, Mf2fg 5 §££fe<z>7;i<' 

R 21 R 2 % A-X-B-COL 1 R 81 R a 8 R"P* 

H; p ^Y)_ A . x . B . CONH M' P . a-x-b-conh^7 h 

2 (7->JWb) V^)n (MiS) 

(XIX) (XX) (XIa) 

Y^75HST*5^« (XIa) 1 «ffitH*CD75^;MbK*K:J: Ofijfi 
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H £**T#S. fcfc, m& 1 2 te^TfcaSP'^RtfP 3 ^ (^Protective 
Groups in Organic Synthesis (|g2IK)j »CffflftSftfc75 J vJVg© 

7;V7 7^H©^v> (Aidrich, *H) ^m-^nni&£ 

*&w4k&mx\tt<Dm^mz%tigt£n2>m.<D i ixij 2 a«±&*aric»t 
Mm^m^Tm^m^nT^^mz^xmm'r^z\^x^^o^mtmu 

m&mi&ttM* wxmm\z£%tmn®*<D\,^ft<DMmT*&-DT>b&^. 
v>e>n*. £<D£5tsLffifc®.j&y>}\z&\,*T\t, -nx \z^n&±. (Dm&mntf* *> 
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<D£otzi&®%k -trasi, mm?u %m#u mm%\&^vx^x%&\<\ 

&tcmm<Dmfcm.i&m%:m^. mmm\zmm7^y.\-xmm<DmMmmm\zmm. 
mvxmm-tzct'bx'g&o 

m^mm<Dmmm\£\sX\z.mi£* ¥h##c<2*>©^&o, s#^o* 
m\z$t-Dxmm.-tz>z\£tfx>%z>o m?i\z> ^opnmmM, mm. m^M-^ 

a#7gp^(?>±i-a-, i B<D®-$mz. w&mtiK) ^o.ooi^ e. 100 mg/k g > 
b < teo.i~iomg/kg/^3i^-e& d , 1 nn?&£ v>« 2 7514 iei^^ts-^ 

M&^£tl£:!§£«, 10©^»1 #:a^fc«9*U0.0001^e>10mg^g 
#Sg^ 1 0 1 ®752tt#@fc#frTfi#-r*. j£ttR3d£:UTfck #S 

^7tD^0.001^e>10mg^g^l B lIsI75S«»lsIfc^TlS#*r*-S#*ttS!^ 
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#H©ffi$fc«©Sa&T£*«FK2 000-25745 1 ^©BJM 

#%WC^-To t£&. Fmoc«(9H-7;V^-l^>-9--r;i/)P< h^v^fc ;i/^^-To 
#%#J 1 a 

3^1" : ^N=Ht>=l : 3)lt, 3-75 7-4-^ DD 7x7 — ;i/(723 mg)£#fco 
###1 1 b 

;i^>^>691mg, -f5^l/-;i/374mg$tP^ ^i&T-§fc$I#b£:. S^iSScK:* 
£Jn^T^no*;],ATftafctSbfc. #*Ji*«lzK*l6^- h U »>A*Ctt«k«, i^Sb 
fc. B^^v-U*y;i/*^Ai7 0-7h^^7w-(S^Mx^ : ^+I->=1 : 15) 
TiiUT, 2-(t-^;i/^^^>'n^r->)7^n;i/T5 >(i.oi g)£#fc. 
##$J lc~lg . 
###1)1 btH«l:UT, ##M1 c~ 1 gtfMb-g-^SrMBbfco 
2 a 

###0 2 a£H«fc:bT. #%#J2 bRtf 2 c ©fc£#]£g!jfibfc„ 
#%#| 2 d 

tfu^>-3,4-v*;v^>mt^7K^m©^^^jDi^^TT9o^r B m#bfc 

K^&«S:«E7Ti»L, *#5nfcS«fc h^±>&iP;l, HS«JET^»ttf 
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n#bfeo Rj&m*&9m* mvx. 3-(k^'jy>-i-AJ^-wv^3f> 

###13 

2-2 P D^s >if Vi. Monatshefte fur Chemie, 96: 182, 1965fBS©^ 

T\ 2-(2-^Dn^x^;l/7$y)^cm#m^^'fe# B B H 'l4S#:i:UT#fe. 

Fmoc-7°D U >(UT, Fmoc-Pro-OH) 500 mg©5^ DD^^>3 ml^lC^fb^ 
-hnj-'J >90mg, fc!U^>0.07mL a ^ >3nd*10^.3l^Wati^Ufc. 

>=1 :8)T*SSibT, (S)-7 JV* 1/ >-H ?Jl/ 2-[N-(2-- h D 7 x ' JV)* JW\* 
^E-r;i/]t°nU S?>-1-*;V#^S^U— h(67mg)£#£:o 
WJ6~9R^3 5 
#%#15 iR«lCbT\ ##^J6~9S.t^3 5©{fc;'&«&£Ki£bfc. 

&mm 1 0 

Fmoc-Pro-OH 500 mg, ^>P)\>7 5 >0.18 ml> Bopfi$^721 mg&t^-f V7*Db: 
JVX^JVT 5 >0.52 ml£ □ D ^ :5? >5 mliCiPx., M*T?2l$M40iH*§*b;&. 

£TF* t^JsiififciiiT, 7;i/^-i/>-9--r;up<5 1 ;v (s)-2-(n-^>^* 

;W^^V)tfn'J v>*;V^^r~>V— h(669mg)£#fc e 
###1 11-24 

2 5a 

Boc-Pro-OH 50 mgGDDMF 2.3 mti£i& \Z , * JftT* 1 ,2,3,4-X h7kFD-fV + >"J 

28 



WO 02/18335 



PCT/JP01/07321 



>31mg, DPPA0.08mk HJ X3MV7 ^ XUOmlSrJDTU MM.'VlftffltOttU&V 
2 5b 

#%#j|2 5 atmUlzLX. ##0!]2 5 b©fc^£§Sl£b7Co 
##M 2 6 

Fmoc-Pro-OHCOTHF^^ ; &-30 < C fc&SP b , 3 1 JI^Aofc U >#&T£ 00€t 

x^;i/xxx^^tJPA-io~-i5 , c-ei o 2-y^y^>7— hUJV^in 

*-20r~£ST?21l$K«#bfc. RjEtfESr&ffig, ffi$gbT, (S)-2-[(2-v7;7x 

x;io# ;w^-r m tf a y >-i-;*j >m (9h-^ u >-9--r ji/^f;v)xxf 

###12 7-3 6 

#%0>J2 6 tpgfl&fcbf, #%#J2 6 ©-{fc'&**«jfibfc. 

#5*09 3 7a 

(S)-2-y ^ y ^^;nf □ u ^>-i-*;i/^>m t-^;vx7v^;woo mg©y-fe bx 

h U ;H0 ml»«tKl, 2-^;i/^-D - h D^s>if >0.17 mlR^iS* U ^ A320 mg£ 

io^7o < cT2oBtr B m#b^o sis«fc7K*jn^Ttt*xwt?ambfc. 

(I*Kx^-;U: ^-y->=l : 2)T?fflfSbT, (S)-2-([(2-^hD7x^)75 
;]^WV)KQU v>-l-*;V^>mt-y^XX-7"JW459mg)^#fc. 
#%#J 3 7b 

(S)-2-*;i/5 ;Vtf O >J ity-l-fifr-ft >m. t-^HXr^ (J. Org. Chem., 56: 2624, 
i99ifB«fe©77 & <fc K) mm) , 2-7 5 J ^ > »/x h U )VBOS~J &uu*?><Dm& 

2 OI^HSMfcbfc. SfcifcSSHBS* iitT, (S)-2-{[(2-->7;7x-JV)7$y] 

#5t#iJ 3 8 

(S)-2-t KD^rv^^Jl/tfOU >?>-l-*;^>ie t-7*fJVX7Tik h U 7i- 
;^X^^>3&^THF©^^«r-30'C^^b, ^V7*Ot 
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#^#13 9 

Fmoc4>ro-OHRtf2,3-:/ h H a-lH-^ > F— 1,2-1? & DDX^XC^U 
WSC • HCl&tfHOBt^Jn*., ^T20^K^Lfe. RJ«£«S, *SMLT> 

#5t#]4 0 
#tfj4 1 

3-(4-7;VtD7xy^y)^>yJ^n$ Fl27 mgO^DD*M6 ml^^il 
exo-(8-7if tfi^ D[3.2.1]^-^ ^ >-3--f ;W);to/Wt$ >M t-^^X^^HOJ mg, 
v^d h;vx^;vt^ >0.2 ml£to*TgfiT-lft»#U;fc:. SJS^tClO% 

^DYh/f77^-(HiX5 : /l/:AW>=3:l) TffilgbT, exo-8-Xlf-8-{[3-(4- 

^ ji/^-a 7 x y ^rS/)7 x xji/)^ H->^ d [3.2.1]^-^ ^ >-3--f > 

H t-^;VXX^;Hl73 mg)£#7c 0 
##^!J4 2 

&mw4 3 

exo-(8-71f D[3.2.1]^"^^ >-3--f ;V)^;VA*5 >M t-t/ 3^1/ XT. 7^300 

mgOT-fehXhU;i'5ml^tC3,4-> > ^PD^>^J^n^-r F260mg, Iftll* U 
^A368mg> 3 V it % U £ A220mg*JD^.T^fiT—lftSt#bfc o S^ICiftK 

T?iSfc#U «S7K*K^^^*>ATjte»«, iibt, exo-{8-71f-8-[(3,4-^ ° 

p^xx;v)^^;i/]t*vi7D [3.2.i] )V)ts)vns.ym t-7?jn^7 

;l/(513mg)^t#fe 0 
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###J4 4 

7tFD77>, 7i2:.h>v*;V^>^S.^>v;^7S>^fflV\ Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, 1984^©CO^^^V^fg)CDTHF^tC 5?-t-^JW5? 
^;V^^— h^jJDA, S»fcT3BMJl#bfc. iUtT, (exo-8- 

^>^;W8-7-tf t*->^ a [3.2.133- ^ >-3--f ;v)*jwu >m t-^juxfi^ 

.#%#!! 4 5 

(exo-8-^>i?;M-7if k^>i7 a[3.2.1]^^ ^ >-3--f ;W\* 5 >^ t-^JUX 

mmmTz^n^tz. Rj&m&wnm. tutx, (e XO -8-7ift:>>^D[3.2.i]^-^^ 
>-3--r ;W)*;wt5 >m t-^;vx^^;i/-^m^ii-fe©^t lift 

4 6 

(exo-8-7ifk^>^D[3.2.1]^-^^>-3--f ;l/)*;WN^>m t-^JUX-rJP-* 

T * lexo-8-[(6- >-2--f )V) * ^JV]-S-7 if hy^D [3.2. 1] * 2 $ > 

##M4 7 

<s)-2-[N-(2-x hay xxjv)* ;w^-f HoUv 5 ^ >M 7 1/ >-9- 

-f fJUXfJL' 67 mgODMF 0.75 ml^tC U >>>0.03 mlSrjD^., tfiT 
-Mtiftbfc. DMFfcg^U B^ld7j< : &SD^.TMx^;i/TJ4l±lbfeo ^ttlA 
h U 7^T« mm bfeo M£7^ >ffl^DYM/*^^7 
h^^7>r ~(^x?;v : v\^> =1 . 3 )-elSMUT, (S)-n-(2-x ha 

7 a:XJl/)tf a U ^>-2-*;l/^^rit$ F(22mg)£#fc. 
4 8-63 

#^«RJ4 7 tlfl^CbT, ##M4 8-6 3 (Dfc&W&WkmVtZo 



31 



WO 02/18335 



PCT/JP01/07321 



6 4 

(S)-2-[(2-->7 J 7xXJW)#;W\* ; E-f )V\ t° □ U >>>-l-#;i/^ >B. (9H-7JV^l^ 

6 5 ~ 7 3 

##f!]6 4tlfI#}CbT, ###J6 5~7 3 (Dfl^jSrS^bTCo 
##i7 4 a~74k 
#%Fd5S:^4 7 £|Rl$lfcbT, ###17 4 a~7 4k(D^tl^lfc. 

7 5 

(S)-2-(l,2,3,4-^ h7kFn^fV^;'J >-2--f )\slJ)Vi£-)V)\L U U 3?>*;W#> 
& t-^;i/XXfJV 70 mg©>^ DD^ >2.1 ml^lC, tK^T. h U ^jI^d 

*7A^o7h^77^ -(iii^;v)Tiiut, <s)- tt d u v >-2--r ;v 1,2,3,4- 

fh^kHD-fV^/U >-2--f ;i/ -Jr b >(34 mg)^#fc. 
###J 7 6 ~ 8 5 

###|7 5 k.mmz.\sX, ###]7 6-8 5©fc^3£§^bfCo 
###| 8 6a 

Milt, exo-8-[(6-^;V^a^-7^ l/>-2--f;V)^^;H-8-Tlf tf~>* D[3.2.1] 

mmm 8 6b 

8 7 

exo-8-[(6-y )VJT Ui-7$ l/>-2--f tf D [3.2.1]^-^7 ^ >-3- 

5 >-m.m^ m-^> y[d][i,3]:fr^v>-2,4-v;r v u x^;i/T ^ > 

&^THF<D^^£^T 1 9B#F B m#bfeo S^^tllL, «XfJV^n-A 
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<;i/)^^]-8-T1ft:'>^P[3.2.1]^^^>-3-<;i/)^>lf^ 

8 8 

txo-B-[(6-y)l^rn±y^ !/>-2-<;i/)^^;l/]-8-7lf tfv^ D [3.2.1]^-^ ^ >-3- 

W $ ^- h T&S bT, N-v7 J -K-{exo-8-[(6-7 fr* U±7&U >-2--f 

;i/]-8- y if If V ^ D [3.2. l]^7? >-3--f ;P } -O- 7 x ~ ; W V ^ 1/ 7 £ 0# £ b 

###| 8 9a 

Tfc^fc U ^^ATJ^ —^7 A23 mg£THFtCM U (S)-N-[2-(2-7°D tVl')? xX 

7f^77-f -(iiX?;V)T*iSUT, (S)-2-{[2-(2-^n tf x - )V\7 S / ] 
^^;Vk°D U > 7 >(112mg) ; &#7Co 
###18 9 b~8 9 g 

#%W8 9 &LmU\Z\sT, #%0O8 9b~8 9 g©fls-&«ft£«5gb;fc:. 
#%M 9 0a 

7j^*>fi^T, ((2S)tfn U >?>-2-<;i/)-N-[2-(t-^ h*2/zS*^)W>n*F>') 
7i-;^^+t$ Fl71 mg^THF 8 mlSttlCTMMfc; U 3^ A7JV5 A40 

£in*,ffifflbfcftlK£»3cb;fc:. 5?S^SI7KM>- h U >7A7fftS^,»8Ufc. 
IS^y'J*^7A^07h^77^- &9uu**yi jl?J-)V=5 : l) 
TffilibTv 2-{[((2S)tf n U i7>.2^^^JV]7Sy } 7 x 7 — ;i/(47mg)^#fe. 
###J 9 0b 

(S)-tf □ U i?>-2--f JUN-(2-^ nD7xZjV)^Jj^ij-$ H500mg, b U X^JW 
75 >0.6 mlS:lX(Boc)20 729 mg^v^ DD^^>6 mlfcjbO*., ^T7Nf b 
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U->=1 : 2)T*mmVT, (S)-2-(2-^ P n7xz;WMt<jV)h'n)J s^-K&JV 

t-7^;vxx^;i/(7oi mg)&#fc. 

###| 9 0c 

(s>2-(2-^ dd7i x;v# ;wx=E>f ;v> E n y 5; >m t-rT^JVxxx 

;W00 rag^THF 8 mtigttlC* MT. 7X^-fb± h U >7 A104 mg&HaZ-MWn!lt$fn 
ntWls, — F^^>0.2ml^in^.2B#F^jt^LfCo £j&$£fczK£jjn*.T£ D P 

^A-Cttffibfe. W«M*«*«ll^-hy»>ATttjfta, IISLfe. 38«fc5>* 
PP^>15 ml7A^hU7JV^D^mi.5 ml&3ni*Tll$ISMK#Ufc. S*S«tKl* 

;V : ^nn^JVA=l : 10)Tffi$^bT, (S)-N-(2-^7 OD7x^)-N-^f 
P y it y-l-XJVtf^-y-S. F(399 mg)£#;fc. 
9 0 d 

l-[2-(2-t KO^>7xZ ;V)T"k^]-4-^>^;Vt!^7> ? >556 mg<Z>X^y — 

fr-VmikikVT, l-[2-(2-t HD^r5/73:X;W)7-fe^;i/]b!^^^>(261mg)&»fe. 
##M 9 1a 

7fJiR(D2-^;^D-6-^^;l'^7^ l/>^^t UT^Vi. EP-0351194^fSIEtt 
9 1b 

(tf^ y > ? >-4-f ;v)7j;wx$ >m t-7*^xxT^-Mlo7t h x h y ;p 

mmmwi^r^ RMijmii, ->uA^*7Ai?P7hif77^-fcT«8t 
§ c t ic <fc o , { i-[(6-7 )V$r uj-y&u >-2--f ;io * tf ^ y 5? >-4--r ;v j * ;v 

AS >^ t-^^l/X^^^^fiHfti UTWfc. FAB-MS:359 (M+H) + » 
9 1c 
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{ l-[(6-7 fr* U± 7 ? \y >-2--T )V) * J-)V\ U v >-4-< )V ) % )VA S >M t-7 

te&Wft£LT&rc. FAB-MS:259 (M+H) + o 
9 2a 

-3--f ;U}^;WN*5 >^t-7^;VXX-^^^:^5tbfeo FAB-MS:345 (M+H) + » 
#%#J 9 2b 

(± )- { i-[(6-y )VJs- u ir y $ u >-2--f )V) * ?-)V\ if o y >-3--r ;v } * s >m 
t .^;n^f;^JSfitiTffl^, ##099 i c tmm\zLx, {±y\-[{6-7 

FAB-MS:245 (M+H) + „ 
##0»J 9 3a 

SrggB b fee FAB-MS.316 (M+H) + . 
9 3b 

;v©x^ y — m*k^^- h y Aymm^a^ muizTmmmwv 

fee HJKSr^Sb, l-[(6-7)V^rU^7^U>-2-^ )V)^)V]\f^)-J>-4-tJ)V 
tf>M%&m&mfc£ bT#fc. FAB-MS:288 (M+H) + „ 
9 4a 

Arzneimittel Forschung/Drug Research, 30: 1051, 1980fEifc CD^&tC^o T> 1-^ > 

m^m 9 4b 

i-^>> ? ;M-^;i/7 7x:;i/-iH-'r^^y— ji/.^J^vHy^xxf^©^ 
#b&. ^^MSbT#^n/t^^^x^y-;Kc^bs im*k*w-i* 
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^)WV7 7 -;V-lH-< ^ yV-)V-5-t) >&£#fc. FAB-MS:249 (M+H) + o 
##0119 5 

;V-6- 7;v^-D^-7^1/><h SST 4 P#IK! Kft b l-[(6- 7 ui-7#U >-2-< 
Jl/)* tf^ U 3? >-4-#— ^SSKin L fco FAB-MS:260 (M+H)\ 
##00 9 6a 

izxiommmwvtz.* s^iwii> 2-K2-75 ; 1^)75 ;]^>y^ h 0 ^ 

&m&mfc£lsT'&fco FAB-MS: 162 (M+H)\ 
##00 9 6b 

a;> vT- h U ;V&&S60#fc llifc. FAB-MS-.188 (M+H) + o 
###!] 9 6c 

4 M^ffc7.KSt - S^^I^^SXM ^ J — ;KD*g'&?« : £4 < C Kl<££P U 2-(2- 

>-W;W)9feA*Bfe^^X^^;W**lfiH^^UT#fc. FAB-MS:221 (M+H)\ 
##0!l 9 6 d 

##00 9 3 b tl^ftl: UT^t^V^ 5 ^^U S?>-H J^ASiSlSfii# 
t bTifc. FAB-MS:205 (M-H)\ 
##0!l 9 7 

WO94/2O473^#©##0!l2-Cl::fE«c©>^£ tloT, 2-(-f 5 ^J-)V-\--i )V) 
5fcJfc*B**SBfibfc. FAB-MS:l89(M+H) + o 
##04 9 8 

Monatshefte for Chemie, 96: 182, 1965ESt©>&fc£K:t£o T, 2-7 x.—frXfry 7 X 
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;p£&§&£fi3aUfc. FAB-MS:230 (M + ). 
9 9a 

^^S/;P^-^^ES^^^;VX7«7";V$^fe^^^ bX#fc 0 FAB-MS:235 
(M+H)*o 

9 9b 

b «i:|p|$I^UT> 2-v£ n^5/;i/*^^ftA*K*»jfiUfc. FAB-MS :219 (M-H)"o 
###| 10 0 

J. Med. Chem, 14: 1054, 197lfEiE<D;££fcKi:fi£-D-^ N-(tf^ U >*>-4-f JV)^>X7 
5 K — ^^^Hjal/it. FAB-MS :205 (M+H) + o 
##M 10 1 

F £x* y * y -;uo^^Mic^L, 4 MtS^TKSi 

FAB-MS:205 (M+H) + o 
###1 10 2 

i-[(6-7;i/^-a^-^^i/>-2--r;i/)^^;Htf^u ^>4-<;v75>-MW 
4-(t-^ h ^->^7 - jw) t!^ u v 5 >-4-^j >m&mk* =3- v > fc^^i u £ n 

fcWSC-HCK HOBt&tf HJX^;i/7^>£jQA, S*&KlTl6l$raJ*#bfc. R 

-r;w)^^]tr^u> j >-4--r;i/j^;wt ; E-r;i/)h o ^u *?>-i-ij)v&>m. t-y^jv 

^T.'r^^m^MW-t. btffe. FAB-MS-.470 (M+H)\ 

10 3 

i-[(6-7;i/^-p±7^i/>-2--r;i/)^^;i/]b 0 ^ij y>4--<ji/7s>-MM^ 
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V\ 0 2 tmmzLX, l-^>f/;WN-{l-[(6-7;V^D^-^^V>-2--TJV) 

5 F^IBlfc. FAB-MS :489 (M+H) + o 
10 4a 

i-[(6-^ ;v:t n ± 7 * v >-2--f ;v>^ y v >-4--f jvt s: >:^K&ifcRtf 
(s)-N-(t-"7>^~>^;v#^;i/)^n y >^tUTiK ##011 102 tmm^v 

;W)t°n y >?>-l-^;V/^>^ t-7'?;HX7J^I)ibfe. FAB-MS:456 (M+H)\ 
##M 10 4b 

;i/)Hny >?>-i-^;v^>M t--/fJHXfi^lfUbtii\ ###J9 let 

R«l:bT, (S)-N-{l-[(6-^;i/^-a^7^ U>-2--f Jl/)pWV]t:^y 5»-4--f ^) 
HP'J :/>-2-#,M**1fS H-^^^K5tb/to FAB-MS:356 (M+H) + . 
10 5 

exo-3-TS7-8-^>^;W8-T1fb*>'^0[3.2.1]^-^^>^. 1 0 2 t.nU 

<Dj5m\Z £ 02-7x^Iflti^^^ N-(exo-8-^>^;V-8-Tlf P 

[3.2.i]^^^>-3--r;Ht:7ain;K2-^;^^-tJ-5 Htufe. cm^x^y-jnc 

m%T. WiM*mW7L&fi^ N-(exo-8-T It* t'v^D [3.2.1]^"^ ^>-3--r;P)t*7oi 
n;l/-2-#;V#^r1t$ H-Mt^7 ; &;V7 7 X i UTffc. FAB-MS.307 (M+H) + o 

§*i»!ii 

exo-8-[(6-^;l/^- P j- 7 ? 1/ >-2--f ^;i/]-8-T1f t*->^ D [3.2.1]^-^ ^ >-3- 
>27 mgCD ^DD^^ ^7 P P «4-X hD7 ;xX jl/23 rag. ^ 
7K«±hy7Al6mg?:iDA, 40^rffl^^ (S)-N-(2- ~ h D 7 :n X Jl/) t! P 'J > 
-2-tDV^^^ F22mgs h >J >0.03ml^J]n^T, i^T-iljftfc. 

TObfc B^£7S>J3^p-7h W?7*>^A#P ^ htfyyj-ffiM 
X^;V : ^\^1r> = l : 6)T*fMbT, (S)-Nl-{exo-8-[(6-7^^a±7^ l/>-2--T 

;i/)^^;v]-8-7if H->^7 p [3.2.\]* y y >-3--f ;V)-N2-(2-x h p y ^x;V)tf p y i? 
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^JSf!l2~3 4&tf3 6-5 8 

nm&n tmm\zLXs inj6#i2-3 4&# 3 6-5 8<z>ib-&ti£§^b7co 

^J6^ 5 9 

M^)Vyz-7^ tf-># □ [3.2.1]^ $ >.3--()V} tro u s?>-i f 2-$*#;i'# 

H22 mgO^^DP^^>^^5rh^^;V7> : £r.^A7;i'^7'f K 
(1.0MTHF^0.07ml)^SO^_. 2B*IHH!t»l/fc. KJ&8«fc7K£Jn*T#H6X9 1 ;l' 

D*7 h VvH7.%? 1*2 □ b^^7-r-(HpMx^;V)T*f^bT, (S)-Nl- 
{exo-8-[(6-7;V^-n±^^ W>-2-<;i/)^^;l/]-8-7if If 5^ a [3.2.1]^-^^ >-3--f 
;i/}-N2-(2-fc KD^r>/^3i-;V)t!nU>?>-l,2->?*;V#^5 F(19mg)£#/to 
6 0-62 

HJBfcllRtf 5 9 t^UHCbT* H«06 0-6 2 0{t&ta&mmvtt. 
|H»<I6 3 

exo-8-[(6- 7 ;P 3" D ^" 7 ^ V >-2--T ^) ^ ^]-8-7 If t: ~> ^ P [3.2.1] * # ^ >-3- 
%)Vn~i >W y x.~)V3LX ; rJl>592 mgt7-\Z b~ b »J ^20 ml©?g-&#)tx (S)-2'- 

->jy ifDU5?>-2-*;w^-y-nu K3i5mg, [5.4.0] 

^-7-X>223 mg&tf 7-fe h-h'J ;W ml©S#4lH&Jn*., a»T?17l«Wa#bfc. 

-> U * ^Vft J&pwvbif^yj — i.**; —)V/7 y^—Tfomay a n*;v 

A = l/99) -efl!SM£, 7^;V^152mgi:^^y-;V^t0^^ «ETT'iibT, 
(S)-N2-(2-~>7 7 7 x — ;V)-Nl-{exo-8-[(6-7 )V^TUy-y y U >-2-^ A0*^;V]-8-7 
If fc* z/y 0[3.2.1]^^^ >-3--r;V}HD U^>-l,2-^JV^^r1f 5 

-imm%22 mg&mmm&mfct b-a#/to 

4-7 0 

H»J6 3t|l5«CLT, #i«J3 5S.IX6 4 - 7 0 ®^*fe*»liSbfc. 
^1600 7 1 
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2-{[(S)-l-({exo-8-[(6-7 JV* U~fy$\s >-2-"f )V)* 7)Vy%-71? M is $ □ [3.2.1] 

x7n^;p — 7 v;ntJft34i mg©^^y-;i/5mi^ic, 1 M*K-fb^ h U v&7km 

&j&mmmy^ j r-(*>m>-2o(E.m4k^) 100/0-50/50) -c 

*ISLT, (S>2-|[l-({exo-8-[(6-7 )V*Ujr? $ \s >-2--T )V)^)V\-%-T^f Vf ->>7 O 

[3.2.1]^- ^ ^ >-3--f ;i/ } # ;wt ^E-f ;v> hdu->* >-2-# 7 ^ y } £jft@& 

^- h U U AJ&195 mg^«itti#tl/Tffeo 
H«J 7 2 

2-7S y-N-{exo-8-[(6-^;V^0^7^ l/>-2-^;i/)^^;V]-8-T^t*^d70[3.2.1] 
*£*>-3-Ol/}^>U i 5 F300mg> 2-^DP^>XT;U5 :J k Fl05mg, BH£2i|g 

hU^A*»^30ml«rlP^ @1^X5P;V50mlT#I{±}U #$IJf £»:&*&7]cT8fc 
M7A^D7f^77^{- (T^XTTK/^^y— ;i//^nD7jNjl/A=0.2/2 

/98) ~emmvfr'&, mm^)itn-^*v>oM&mmfr£>ni&ikLT, 2-K2- 

^ O n ^ > ^jk)7 5 7 ]-N-{exo-8-[(6-7 -IVt 0 1 7 ^ U>-2-^( )V)^^)V]-S-T^f 
k'yf P [3.2.1]* **>-3-^W*>1f5 Fl87rag£&&##||£bTfc&. 
H WJ 7 3 

(R)-N-{exo-8-[(6-7;i/* P ^ 7 * V >-2--f ;l/)^< ^]-8-Tif t: =sO P [3.2.1]*^ 
?>-3-1)l} tf P U ^^-^V^l^ H250 mgtDMF 8 v&<»W&MZ.2-~ h P 
y XXJVBH&131 mg, WSC • HQ 138 mg&tfiflOBt 97 mg£iD;L* £fi"FllB<HKHt 

^b^o KmmzmumwtTkm-r h u 7 azk*«4o mi^in^ m&x^woo mi 

£g5&Lfco S^'>U*Wl'*7A^a-7h^77^ - (^^y-jv/^pp* 

;i/A=0/lOO~3/97) -emmVT'&Zftfcfflfc**? y-;HO mlfci&flPU 7^ 
;i'B857mg£jljn*.&^ jgj&*g3rr5 (R)-N-{exo-8-[(6-7;U*P^7 
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* l/>-2--f ^JVyS-T If t: v# 0[3.2.1]^-^^>-3--T JV]-l-[(2-X h07i- 

H«J 7 4 
^»J7 5 

(R)-N-{exo-8-[(6-7;i^^-n^-7^ l/>-2--r;l/)^5 L ;i/]-8-Tlft:5/^ □ [3.2.1]^ 
^ >-3--f If a U >-2-# ;P#*1f ^ b 250 rag £ Til b - b U ^8 ml©^^ Id 
2-rhD7z-MVv'7t- bl24mg^JO^ i?&T24 mmffi&htz. 
£U # ^tlfcll^ y 'J *^r>* 7 DT h i7 7 7 - J -)V/>7UU 
*;l/A=l/99~2/98) T'ffimistZo &€>ftfcgc6#Mi J ttH#** * / -^10 ml 

fciS#U 7*7;nt70m g SriDAfc«, SfflE&S*U, ^S£imx^;i/j&>&ilg|i 

4b * "&T> (R)-N2-{exo-8-[(6- 7)V*Ulr7#U >-2--f ->1/)^ ^)V\-Z-f If h* >- ^ D 
[3.2.1]^"^ ^>-3-<;W}-Nl-(2-n hD7x^)t!n U > ? >-l,2-> ? *;l'^^r1f ^ b — 
7^M:&164mg£ftfi&I&£LT*#fc. 
H«J 7 6 

i-[(6-7 □ ± 7 ^ 1/ >-2--r ;i/> ^ tf ^ u s> >-4-^ ;nr $ >- ^^200 

mg^rK2-7i-;i/^mS^120mg^'fb^5 1 l/>3ml^^Mb, ^fUCWSC - HC1 
140 rag, HOBt 98 mg&tf b U 3-^)V7 ^ >0.25 ml£JHA, ^ffiKlTl6l^IB!SI# b 
S^Kl^fP«K**^-bU^A*«»c3nil*jniAfe. 5fT«Ji£#l«U 

Ufc.^&nfc3SS*7-fe bx bU;^e>#MSbT#^feM^165mg©-5^(D 
110mg^^mx^l0mlS.Z>^^y-;H0ml^Mb, 4 Mftft**-Bi!llf 

;u^o.2mi$tn^., i^n&ii^^^y-jv-iiiwe 
n & g i/T, n-{ i-[(6-7 ji/^- ui-y^u >-2--r ;b)^ tr^ u v>-4--r ;w if 

#I«!|7 7~9 8 

HWJ7 6 0^^|U#JCUT, 7~9 8©fc£*£»3fibfc. • 

9 9 
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Organic Reactions, XII, 356 (1962)15^0^ \Z'&\,\ l-s<>i?)WN-{l-[(6-7 )V^T 
V-Jl-S-tDVtflr-V-S. H400 mg(D*#y— )H ml - THF8 ml^^fcjiPJ(D^ 

VA- ;-)V/PUUft)l& =2/98-4/96) Tilbfct, <V7°at 0 ;i/ 

i-f;i/-^ d D*K-^|i»6^ B B B i/t, i-^>v;i/-N-|i-[(6-7;v^- 

h*30 mg^iMel £ UT#fc. 

nnm 100 

N-(exo-8-T if b'^D [3.2.1]^ ^ >-3--f t'7x ~ ;W2-# Jl/^it S r 1 — M. 
M&370 mg©7-feh~ hU;HO mimmZ2-7'U=E*^)W6-y)\'3rUj-7&l'> 
258mgS:^am* 1 J^A450mg^iD^. ^iEKlT 1 Hflt^Ufc-. Rj&fccfclfiBfP&lfe 

J^7A^D7h^7>f- (^^y~;V/^nD^;VA=2/98) TffilKUfc. 

M$^^y-M6SiIl/T, N-{exo-8-[(6-^;^n^-7^l/> 
-2--T ;W)^^;i/]-8-Tlf tf n [3.2.1]^ ^ >. 3 --f Jl/J h'7x-;i/-2-*M+1r5 
F->'^'>m^267mg^l!S-fe^ B B H <hLT#^:o 
MMM 10 1 

N-yj; -NMexo-8-[(6- 7 )VJr u -r 7 $ V >-2--T )V) * J-)Vy%-7 if t! ~> ^ n 
[3.2.1]^ ^ >. 3 ^jVj. 0 .7i-M V^7 1/T86 mg> (S)-2*->-T 7 t°D U S?>-2- 
*;^^it-'J H43mg^^DMF0.5ml©^'&#I^100 , CT2^F B m^U^c W§'& 

mm * ^ u , % e, n7c^?t ^ 2/ y * ^ 7A7nYh^7^-(^^7-^ 

//7DD7Jn;1^A=1/99~4/96) TiSbT, (SM-CN-v-Ty-N'Mexo-S-tCe-^^^" 

nt7^v >-2--r ;v>;* ^;V]-8-7 if H ~> £ p [3.2.1^7 ? >-3--r ;vj * ;wn* 
-r;i/>N-(2-->y y 7ai-;i/)t!o u s?>-2-*;v^if 5 K47mg&aife#iH*feH'i* 
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9mm 10 2 

2-7 x —)V£MMWt400 mg(D h;i/X>10 mligffcfcDFPA 0.45 ml&tf h U X3^ 
75>0.28ml&£iflT?irFU 100rTl5#P B m#L7c o £jM£50 < Cfcl#ii]Lfc 

i-[(6-^;^n^^^i/>-2-^;i/)^5 i ;i']h'^'j> ? >-4-^---;V350 mg^n^., 

110^CT2P#P B m#L7Co SM^^ST^U, t&fP^TK^^-hU^ATK^ 
\-[(6-7)VjTU-3-7$ U>-2-^ )V)*^JV]¥m v>-4--f ;UXX-^;i/ — ^^440 

mmm 103 

(S)-l-({exo-8-[(6-7^^- D ± 7 $ V >-2--f ^]-8-T if tf V ^ O [3.2.1]^ 

#U7c^, ^^g^Lfeo B?tlC>?^DD^^>5.0 ml^ Bop^M97.3mg, 1-7 
^•7>37 >7^ >*&m&48.8 mg&tfiM V7°U \±)VX.J-)V7 S >0.20 rol£iP;LT 
^iST-Bft3I#bfc. S^tC^mTK^^" h g ^ ATK^^JP^T^X^VTtt 

hl/^i7 7>*^A^DVh^^^-<-(^x^ : ^1t>=2 : l)fMUT, 
(S)-N2-(7^ f x'>^ >-l--1';U)-Nl-{exo-8-[(6-7;V^-D^-7^ Ix>-2--f ;W)^^;V]-8- 
71ft*^^D[3.2.1]^^^>-3-^;i/}Hag^>-i>^;U^^+|-S F(102 mg)£ 

Hi£#lll 0 4&tfl 0 5 
^i»!ll 0 3f5©<D^<h^fcbT,^»Jl 0 4R^10 5<Dik<g>W%mm 

H WJ 106-109 

mmm 103 ^^»y 5 9 um<o^t.nmz\,x, m&m 106-109© 
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mmm 1 1 o 

3-t HO+^7k7^;VK0.91gtTHF10ml©S-&«lfc, TK^TTtf^U v>1.2 
JSf*fciKn*ifcKT)li*«s^Lfc. WSMKtbU^ATW 2ta&b 

D D*;i/A=0.2/2/98~0.4/4/96)-effiMUTs 3-t F D^>--2-(fcWJ 5?>-l- 
«J768 mgSSft»fe*«*tbT^. f ^nfc^teO mg, exo-8-[(6-7;i/^n 

^- 7 ^ u >-2--r ^;v]-8-Tif ^ d [3.2.i]^-^ ^ >_ 3 .^ ^7 $ >-&m*& 

300 mgRtfDMF 3 ml©^^ HOBt 125 mg, WSC • HC1 209 mgRtf F U X^;i/ 

r$>o.35mi£j07U ^a-en^piaa^bfc. R*iKfc«a«ijKK7K3R^-FU^A7K 

^feOml^SP^., @^mx^;i/30miT3lu*fttBbfcc W*KB£zK, tS?&£tt3KTjm 

#3fe»u *fek«El6^-FUr>A-ctt««, «fj»*«*bfc. «it*^u*y;i/*9 

A^P^F^^^-f-C^^y — D D*;VA=3/97)T'itbT, 

N-{exo-8-[(6-7 D ± 7 ^ 1/ >-2--f ^JV]-8-T If MispU [3.2.1]:*- # # >-3- 
-f ;i/}-2-t Fo^~>-6-(lf^U> 5 >-l-^JV^x;V)^>XT5 F69 mg^Hfe^Hi 

###0 la-90 Oft^^O^jfiR^aft^W^-^M^JwIljBS^ 1-11 
0 ®^%©«afiRrjCi»31<b#»5 s --^S:«|B3E 1~5 fc-^tl^n^-T. * 

Ph : 7xlJk Me : Et : X^;k iPr : 2-7°D k°;k Bn : ^>>^k Ac : 

T-fe^K Ms : ;* 3? >7JV*X>k cHex : ^D^V^S^k TBS : t-Zf^frz?*^ 
)V~y U ;k Boc : t-^ F ^rS^kfc ;K REx : ##09#^ Ex : ^«J##, Cmp : 
Str : Pos : Sj&£&S, Sal : (^IBic :7'J-#; HC1 : % 
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i*;Ma:7K ; Fu : y^JVWtm ; Ox : zs^WM. 9&\mtifoii<0 

jt*&j*u mx\t* 2hci«— m.m&*My£?z>o). Dat:*aft*ewttt (fp: 

FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : 7G3£##rft(%) (Cal : fh^fi ; Fnd : 

nas«), nmri :wmm,mi>7>^>7 Y)v (DMso^TMsftawsw ©ft^w«:t:- 

>7©<5M, MP:»j£ CC))o 
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mi 



REx 


Str 


Dat __] 


la 


HO oC 


MS(m/z) : 143(M + ) ; IR(neat) : 1622, 1586, 1493, 1180, 

838cm" 1 ; NMR2(300MHz):4.02(2H,brs),4.60(lH,s), 

H T=8 1\ (\ <C\ 7 ft7i"IH O I 
o. it^ijrijUyJ o. / ,;,vj.i.o^ixi,o^, / .v / vaxi,*/ i 


lb 


QTBS 
g-NH 2 


MS(m/z):223(M + ) ; IR(neat) :3472, 3378. 2955, 2930, 1613, 1 
1505, 1277, 1227, 925, 833, 783, 743 cm -1 ; NMR2(300 
MHz):0.24(6H,s),1.02(9H,s),3.50(2H,br s),6.59-6.83(4H,m) 


lc 


Me 
^NH 2 

^XDTBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm" 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1 .02(9H,s), 2.17(3H,s), 3.67(2H, 
brs), 6.53-6.7 1 (3H,m) 


Id 


TBSC^Me 


MS(m/z) : 237(M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm" 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H^), 3.33(2H,s), 6.54 
(lH,s), 6.55(2H,dJ=10.5) 


le 


^NH 2 
TBSC^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263,944, 839, 781cm" 1 ; NMR2(300 MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H^n), 6.79(lH,d, 
J=2.5) _| 


If 


^NH 2 
TBSC^NOg 


MS(m/z) : 268(M T ) ; ER(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm" 1 ; NMR2(300MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,dJ=9.0), 


lg 


^NH 2 
TBSO 


MS(m/z):237(M T ); BR(neat): 2954, 2857, 1701, 1469, 1418, | 
1254cm" 1 ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,dJ=7.8), 
6 86 flH dd J=7 8 7 8") 1 


2a 


C N^C0 2 H 


FN : 232 


2b 




FP : 274 j 


2c 




FP : 248 


2d 




FN : 233 


3 


Q-s C0 2 H 


FAB-MS:264 (M + ) 


4 


(J- H_C0 2 H 

ci<o 


FP : 248 | 
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5 


0 2 N 

t 


^_JJFmoc 


MS(m/z):457(M + ); IR(neat) : 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm 1 ; NMR2(300 MHz): 1.82-2.38 
(4H^n), 3.52-3.84 (2H,m), 4.08-4.68 (4H,m), 6.98-7.83 

/I 1 XJ O 1Q O OO /I XI iv>\ O HQ /I XT U— -\ 

^llJtl,m;, o.iy-o.Zo (.1x1,1X1), o. /o (lri,Dr S) 


6 


Me (JJFmoc 


MSCm/z^OOVT); IR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm* 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (llH,m) 


7 


c, (_NFmoc 


MS (m/z) : 481(M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm* 1 ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
4.43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,dJ=7.4), 7.76 (2H,d,J=7.4), 8.55 (lH,br s) 


8 


d 


F ^JslFmoc 


FP : 456 


9 


c 

CI 


^JSlFmoc 


FP : 472 


1U 


BnNH^O 

^JvlFmoc 


MS(m/z):426(M'); IR(neat) : 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028, 740 cm* 1 ; NMR2(300MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 
7.04-7.82 (13H,m) 


11 


PhNH^O 

^jvJFmoc 


MS(m/z):412(M T ); IR(neatV.3315,2883, 1696, 1602, 1196, 
1121, 986, 909, 758, 740 cm* 1 ; NMR2(300 MHz): 1.60-2.12 

fAVf rnS 3 ^fi-l 77 <0V\ ml A 1 ft-A fO (AVf rn) 7 04-7 82 

^*rXi,IJI/, J.jO"J./6 \j!*rX}lll) 9 *f.lU*T.Ui {HJi^lllJy I AJH- 1 *0£* 

(13H,m) 


12 


Br h 

5% 

^_jJFmoc 


MS(m/z):490(M + ); IR(neat): 337 1,2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 


13 


CI H 

lir N Y° 

^ ^_N!Fmoc 


MS(m/z):446(M + ); J*R(neat) : 3385, 3302, 1698, 1524, 1442, 
1417,1354,1337,1120,939,741cm* 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (llH,m), 8.30-8.40 (lH,m) 


14 


MeC 

C 


> H 

^_JvlFmoc 


MS(m/z):442(M + ); lR(neat): 3314, 3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm" 1 ; NMR2(300 
MHz): 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


6 


r H 

^^IFmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 


F 3? H 

Ct n y° 

^_NFmoc 


MS(m/z) :480cm*) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 cm- 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2H^n), 4.08-4.64 (4H, 
m), 7.08-7.84 (HH,m), 8.08-8.32 (lH,m) 1 


17 


Br^ r IMFmoc 


MS(m/z):490(M + ); IR(neat) : 3327, 2893, 1703, 1678,1490, 
1430, 1129, 815, 761, 737 cm -1 ; NMR2(300 MHz): 1.81- 
2.16 (3H,m), 2.44-2.64 (lH,m), 3.34-3.80 (2H», 4.10-4.62 
(4H,m), 7.22-7.84 (12H,m) 


18 


il?r H 

^ ^NFmoc 


MS(m/z):454(M T ); IR(neat):3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm -1 ; NMR2(300 MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lKLVm), 2.93-3.13 
(lH^n), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 1 
m), 7.46-7.87 (5Hjm) 


19 


H 

lTY N Y 0 

^JJFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 1 
1421, 1179, 1126, 909, 735 cm- 1 ; NMR2(300 MHz): 1.80- 
o f>A (AH m\ 1 "34-3 78 C2H rri> 4 00-4 62 (4HLm). 7.06-7.86 1 
(12H,m),9.29(lH,brs) 1 


20 


F H 

r NFmoc 


MS(m/z) :430cm*); IR(neat):3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300MHz): 
1.84-2.62 (4H,m), 3.24-3.68 (2H,m), 4.04-4.64 (4H,m), 
6.96-7.88 (HH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) | 


21 


OTBS 

c NrmOC 


MS(m/z) : 542(M + ) ; IR(neat) : 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm' 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4H^m), 3.38-3.74 
(2H,m), 4.08-4.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 ! 
(2H,m) 


22 


H 2 N H 

^ ^NFmoc 

\ — / 


MS(m/z):427(M T ); IR(neat) : 3375, 2889, 1698, 1455, 1298, 1 
1199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4Hm), 6.66-6.80 (2H, 
m), 6.95-7.05 (lHm), 7.16-7.45 (5H,m), 7.52-7.65 (2Hm), 
7.68-7.84 (2Hm), 8.37 (lH,br s) 1 


23 


fX H 

Cl ANFmoc 
1 — ' 


MS(m/z):474(M + ); IR(neat):3333, 2943, 1696, 1683, 1523, 1 
1447, U21, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4Hm), 2.22-2.37 (lH^n), 2.66-2.93 (1H, 
m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,m), 
7.70-7.79 (2H,m) 


24 


^"Vn - X N-Bn 
O N — ' 


MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm' 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
3.70(2H,s), 6.78(lH,tJ=7.3), 6.92-6.95 (2KL», 7.14(lH,t, 
J=7.9), 7.20-7.34(5H,m), 9.74(lH,s) 


25a 


OCn^o 

OJBoc 


MS(m/z) : 330CM*) ; IR(neat) : 2977, 1696, 1682, 1454, 1435, 1 
1401, 1365, 1165, 1124, 927,753 cm" 1 ; NMR2(300 MHz): 
1 .3 1-1 .47 (9H,m), 1 .78-1 .47 (4H,m), 2.82-3.04 (2H,m), 
1 38-^ 94 (4¥Lm) 4 58-4 88 (3H m) 7.06-7.24(4H,m) 


25b 


Ci H 
01 (SjBoc 


MS(m/z) :338cm*); IR(neat): 3306, 2978, 1683, 1540, 1395, 1 
1246, 1164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-158 (9H,m), 1.74-2.48 (4H^n), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 C4H,m) 
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26 


NC H 

f_|JFmoc 


FP : 438 


27 


NC H 

(Tt n t 0 

JT C NFmoc 
Me \—i 


FP : 452 


28 


EtO H 


FP : 335 


29 


Et0 2 C h 

iTt n t 0 

QvlBoc 


FP : 363 


30 


H 2 NCO H 
AyN O 

^jJBoc 


FP : 334 


31 


NC H 
^N O 

^NFmoc 


FP : 444 


32 


•O (^NFmoc 


FP : 464 


33 


CI H 

(JJFmoc 


FP : 448 


34 


Me H 

^jslFmoc 


FP : 417 


35 


Me H 
NC ^JJFmoc 


FP : 442 


36 


N (JJFmoc 


FP : 482 
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37a 


0 2 N H 

&\ 

£NBoc 


MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm- 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.01 (4H,m), 3.04-3.69(4H,m), 
3.98-4.17(lH,m), 6.61(lH,m), 6.97-7. 19(lH,m), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8.20(lH,m) 


37b 


NC H 


FP : 302 


38 


NC 

Cr°i 


FP : 303 


39 


^JJFmoc 


FP : 439 


47 


O z N H 

(rT N Y° 


MS(m/z):235(M T ); IR(neat):3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146,744 cm -1 ; NMR2(300MHz): 

1 7a 1 /">XJ rry\ 0 (\Tl 0 'XO (OXX rn\ ^ fK ^ 7fl (1V{ TX\\ 1 Q4 
l./3-l.OJ ^ZXi 5 inj, Z.UU-Z.JZ V.JJJljlJl^, J.UJ-J.ZU ^ZJl^ILl^ J.y*r 

(lH,ddJ=4.9,9.3), 7.14-7.22 (lH^n), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lH,m), 12.19 (lH,brs) 


48 


BnNHyD 


MS(m/z):204(M T ); IR(neat):3313, 1698, 1540, 1451, 1419, 

iq« hoi ono t^o n'xfk nm"^ • xnv/T"po^nn Kinw 1 67- 
ijjj, jlizi, Z7\y?i /Dz7 9 J jD cm > iNiviJv^vpuu ivjutiz^. ±.u# 

2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH^n), 4.42-4.47 

(2H,m), 2.82-3.04 (2H,m) 


49 


PhNH^O 


MS(m/z): 190(M T ); IR(neat):3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925,732 cm -1 ; NMR2(300 MHz): 
l.oo-i.oz ^Zxi ? mj 3 z.xu-z.ou ^zxiyiiij, z.y^-o.i^f vzji,iii; 5 
3.80-3.88 (lH,m), 7.23-7.40 (5Hjn), 9.76 (lH,br s) 


50 


Br h 


MS(m/z):268(M T ); IR(neat):3347, 3222, 2970, 2871, 1683, 
1588,1507,1437,1292,1025,751cm" 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
^ixi,aa 5 j— H-.y,i7»jj, o.yz-y.uz ^ixi^ny, /.z/-/.jo ^ixi^iiij, 
7.51-7.57 (IH411), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


Ql H 

rVf 


MS(m/z):224(M' r ); IR(neat):3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm" 1 ; NMR2(300MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3Hm), 3.00-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,br s) 


52 


MeQ h 

\_r H 


MS(m/z):220(M + ); IR(neat): 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028,751 cm" 1 ; NMR2(300 MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br H 
6^ H 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 287 1, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 QH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,br s) 
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54 


F 3? H 

lfT N Y 0 


MS(m/z) : 258(M~) > IR(neat) : 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 an 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H^n), 3.91 
(lH,dd,J=4.7,9.3), 7.18 (IHaJ-7.7), 7.50-7.63 (2Hjn), 8.43 
(lH,dJ=8.5), 10.53 (lH,br s) 


55 


\ / 


MS(m/z):268(M T ); IR(neat) : 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm' 1 ; NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 
2.93-3.14 (2H,m), 3.85 (lH,dd,J=5.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lHbr s) 


56 


'fr H 


MS(m/z) : 232(M~) ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm' 1 ; NMR2(300 MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5 .0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J= 1 .5,8.2), 9.99 (lH,br s) 


57 


\ / 


MS(m/z) : 268(M') ; IR(neat) : 3256, 2942, 2869, 1671 , 1593, 
1519, 1508, 1419, 775, 681, 668 cm' 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m)» 2.93-3.13 (2Hm), 3.85 
(lH,dd,J=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lHm), 
7.83-7.87 (lHm), 9.80 (lH,br s) 


58 


\ / 


MS(m/z) : 208(M*) ; IR(neat) : 3265, 2945, 2870, 1674, 161 8, 
1523, 1455, 1255, 1101, 753 cm' 1 ; NMR2(300 MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 
ddj=4.9,9.1), 6.98-7.18 (3H,m), 8.36-8.46 (lH,m), 10.07 
(lH,br s) | 


59 


OTBS 
f NH 


MS(m/z):320(M + ); IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm* 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1.96-2.12(2H,m),2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,ddJ=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 


MS(m/z) : 205(M~) ; IR(neat) : 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm' 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 
3.84-4.06 (3H,m), 6.74-6.85 (2H,m), 6.99-7.08 (lHm), 
7.18-7.30 (2H,m), 9.60 (lHbr s) 


61 




MS(m/z) : 252(M + ) ; IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1 127, 1051, 868, 750 cm" 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lHm), 
2.18-2.30 (lH,m), 2.61-2.75 (lH,m), 2.97-3.08 (lH,m), 
3.20-3.33 (lH,m), 4.53 (2H,dJ=6.0), 7.18-7.40 (4H,m) 


62 


On o 

Me> NH 
V_J 


MS(m/z) : 218(M + ) ; IR(neat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm' 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 

f=4 7 07 f^Vf v\ Q 1 R H H V-ir «^ 
J i .\j i yjn,bjj 7.Jo ^in,ui s^, 


63 




MS (m/z) 259(M~) ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm* 1 ; 
NMR2(300MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH,br s) 


64 


NC H 


FP : 216 
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65 


NC H 
Me 


FP : 230 


66 


NC 


FP : 234 


67 


NC h 

ay 


FP : 250 


68 


NC H 


FP : 222 


69 


/"A H 

N !=> ^NH 


FP : 242 


70 


Ql H 


FP : 226 


71 


Me h 


FP : 195 


72 


Me H 
NC Q)H 


FP : 220 


| 73 


1,1 f Nn 


FN : 258 


74a 


OMe AiH 

VJ 


MS (m/z) :234(M T ) ; IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH^n), 2.81-3.02(2H,m), 3.69- 
3.72(lH,m), 3.83(3H,s), 4.42(2H,d,J=6.0), 6.84-6.92(2H,m), 
7.21-7.27(2H,m) 


74b 


j-\ H 
W~ N Y° 
hnV Ajh 


MS(m/z) : 229(M*) ; IR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H^n), 2.06-2.31(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.l6-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


W~ N Y° 

Cnh^j H 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm -1 ; NMR2(300 
MHz): 1.69-2.00(4H,m), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m) 3 90(lHm , > 6 60QHs'i 7 14-7 24GH m) 7 91-7.99 

XXX J ^ ^s*S\J\^XXX}XXAJy \J.\J\J\^ X X XyOJj / • JL"T^ / • XjAily j / A * ^ 

(lH,m),9.05(lH,s) 


74d 


Me H 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.81-0.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2H,m), 3.68-3.78(lH,m) 


74e 


Cl H 

MeO x — ' 


MS(m/z):254(M T ); IR(neat):i685, 1590, 1520, 1459, 1306, 
1169, 1027cnT ; NMR2(300 MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3.1 8(2Hm), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(1H^), 
10.45(lH,s) 


74f 


Me 

TBSO ^ H 


MS(m/z) : 334(M') ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm" 1 ; 
NMR2(300 MHz): 0.21(6H,dJ=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3. 13(2H,m), 3.89 (lH,ddJ=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,dJ=7.5), 7.00(lH,tJ=8.0), 
9.18(lH,s) 


74g 


Me H 
TBSO^^ <^IH 


MS(m/z) : 334(M") ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm -1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3.14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,dJ=8.1),9.61(lH,s) 


74h 


CI H 

HJ*^ < NH 


MS(m/z):239(M"); IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm 1 ; NMR (300 MHz, CD 3 OD): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(111,1)^=6.9), 6.72 (lH,ddJ=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) , 


74i 


CI H 
TBSO ^ 


MS(m/z):354(M'); JR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm- 1 ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2Hjn),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,ddJ=8.4,2.7), 7.18(lH,dJ=8.4), 8.10 
(lH,d,J=2.7), 10.38(lH,brs) 


74j 


CI H 

Ay 

\ / 


MS(m/z) : 240(M') ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm" 1 ; 
NMR2(300 MHz): 1.63-2.22(5H,m), 2.95-3. 20(lH,m), 3.87 
(lH,dd r T=9.4,5.0), 6.67(lH,dd,J=8.8,2.6), 2.50 (lH,d J=2.6), 
8.03(lH,d,J=8.8) 


74k 


OH 

\ } 


MS(m/z) : 251(M + ) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4.01(lH,ddJ=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OCn^o 


MS(m/z):230(M + ); IR(neat): 3296, 2941, 1643, 1454, 1417, 
1225,731,926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,dJ=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 




MS(m/z):238(M T ); IR(neat): 3266, 3086, 2779, 1667, 1572,] 
1444, 1205, 1140, 1050, 837, 799, 755 cm" 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m\ 8.35-8.55 (lHm), 11.53 (lH.br si 


80 


H 2 NCO H 


FN : 232 


81 


EtO H 


FP : 235 


82 


EtOX h 

CrT 


FP : 263 


83 


NC H 


FP : 202 


84 


NC 


FP : 203 


85- 


Oil jj 


MS(m/z) : 221(M + ) ; IR(KBr) : 3372, 2958, 2869, 161S, 
1571, 1512, 1416, 1353, 1265, 1233, 1154, 1038, 743 cm ; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H^n),2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,qmntJ=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,dJ=8.5), 7.36(lH,t,J=8.2), 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


iPr h 


MS(m/z):218GVT); IRftieat): 3364, 2961, 2871, 1675, 1603, 1 
1509, 1450, 1202, 1134, 1039,747 cm' 1 ; NMR2(300MHz): 
1 .22-1 .32 (6H,m), 1.44-1 .56 (lH^n), 1.67-2.00 (4H^n), 
2.85-3.03 (4H,m), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2Hjn), 7.06-7.17 (2H,m) 


89b 


Cl H 


MS(m/z):210(M + ); IR(neat) : 3398, 2953, 1736, 1599, 1510, 1 
1460 1322,1247,1033,743cm' 1 ; NMR2(300 MHz): 
1.39rl J8(4H^n), 2.83-3 .04(2H,m), 3.30-3.42 (lH^n), 3.60- 
3.71(lH^n), 4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,dJ=7.0), 
7.08QHU=7.0), 7.19(lH,d^7.61 


89c 


Men 

CP 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 28/1, 
1605, 1515, 1401, 1319, 1260, 746cm' 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1 .86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,U=6.3), 3.04 (lH,ddJ=15.0,8.3), 3.23(1H, 
dd,J= 12.0,4.7), 3.42-3.49 (lH,m), 6.60(lH,dJ=8.1), 6.64 
(lH,t,J=7.5), L\J e *\i.ri-,Q v i-y.y), /.liniruM >•' ) 


89d 


Cl H 

0%. 

MeO ^ 


MS(m/z) : 240(M + ) ; IR(neat) : 1637, 1606, 1509, 1458, 
1421 1213,1026cm' 1 ; NMR2 (300 MHz): 1.40-1 .55(1H, 
m),l .64-2.25(4H,m),2.93-3.22(4H,m),3.38-3 .50(1H», 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,dJ=8.4) 



54 



WO 02/18335 



PCT/JP01/07321 



89e 


Me 

OA 

V_T H 


MS(m/z) : 206(M + ) : IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm" 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1. 86(2H,m), 2.07-2.23 (2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(111,(1(1^=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,dJ=8.1), 7.03(lH,t,J=7.8) 


89f 


Me u 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm- 1 ; NMR2(300MHz): 1. 45-2.05 (4H,m), 2.06(3H,s), 
2.95-3.60(5H,m), 5.31(lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,ddJ=8.1,7.2) 


89g 


CI H 


MS(m/z) : 226(M*) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm- 1 ; NMR1 (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


QHH 

^ Aih 


MS(m/z) : 192(M*) > IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103, 757 cm" 1 ; NMR2(300 
MHz): 1.62-31 (SH^n), 2.97-3.14 (2H,m), 3.67 (His), 3.84 
(lH,m), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

f NBOC 


MS(m/z) : 324(M T ) ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593,1523,1407,1288,1180,762cm- 1 ; NMR2(300 MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 
(Zri,m), 4.oLMK20(ZH,m), /.Ul-/.U/( k ljl,mj 5 /.z:W.oU(lJri, 
m), 7.36(lH,brd J=8.1), 8.40 (lH 9 brd J=8.1^ 9.22(lH,brs) 


90c 


CI Me 


MS(m/z) : 238(M*) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm" 1 • NMR2r300MHzV 1 68-2 05C4H m) 3 30 GH 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4Hm) 


90d 


OH f^NH 


MS(m/z) : 220(MO ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm' 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(!H,tJ=7.4), 6.95(2H,U=8.2), 7.15(1H,U=7.9), 9.74(lH,s) 


40 


Boc O /I 


FP : 456 


41 




MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847,778, 692 
cm' 1 ; NMR2 (300 MHz): 1.37-1.85(6H,m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 




MS(m/z) :462(M") ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm- 1 ; 
NMR2(300 MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,ddJ= 
9.3,5.2) 
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43 




MS (m/z) : 384 QVf) ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm" 1 ; NMR2 (300 MHz): 

1 AA /QW k\ 1 i< 1 fs\ (nxt m\ 1 R0 OVi mS 

l.fr ^!7tl,SJ, 1.4-J-l.OU ^iH,IDj, l.OJ'l.OU ^ill^UJ, 

1.80-1.87(2H,m),1.99-2.03(2H,m),3.19(2H,brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lH,d,J=8.4), 7.50 (1H, brs) 


44 


BocNH^4l-Bn 


FP : 317 


45 


BocNH"^4mh 


Sal : HQ 
FP : 227 


46 


BocNH-X^N^QQ^ 


FP : 385 


77 




MS(m/z) : 326(M') ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm" 1 ; NMR2 
(300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H^n), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4H,m) 


78 




M.o(m/z) - JOZ(M ,) , !K(lsJJr) . So iy, Ay Ml, IDoj, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2HUn), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dU=8.0,2.5), 7.44 (lH,dd,J= 
9.3, 2.5), 7.51 (lH,gr=7.1), 7.72 (lH,d,J=8.5), 


79 




MS (m/z) :284 (Ml; IR (neat): 2930, 1561, 1469, 

1340,1129,1030 cm" 1 ; NMR2(300 MHz): 1.41- 

1.50 (2H^n), 1.56-1.63 (2H,m), 1.66-1.74(2Hm), 
i o^ i oo fin Tn^ oQi a no /ixj a i /iq if* 

(2H,m), 3.50 (2H,s), 7.19-7.23 (lH^n), 7.37 (1H, 
d,J=8.1), 7.50-7.51 (lHjm) 


86a 




FP : 285 


86b 




FP : 356 


87 




FP : 404 


88 


n hn' cn d 

UoWN xa F 


FP : 429 
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Ex 


A-X-B- 


Dat 


1 


0 2 N H 


MS(m/z):545(M T ); IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277,753,665 cm 1 ; NMR2(300 MHz): 1.52- 
2.34(12H», 3.23-3.40(3H,m), 3.54-3.63 (lH,m), 3.68(2H, 
s), 4.01-4. 16(lHjn), 4.37-4.45(lH,m), 4.65(lH,ddJ=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (1H, m), 8.80-8.85 (lHjn), 
11.13 (lH,br s) ; r al 20 D : -12.2°(c=0.25,CHCl 3 ) 


2 


BnNH^O 


MS(m/z):514(M T ); IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm -1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H^n), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H^n), 7.40-7.62 (3Hjm), 
7.71-7.83 (3H,m) : r al 20 n : -40 3°fc=0 65 CHCh) 


3 


PhNH^O 


MSCm/zV.SOOQtT); IR(neat): 3304, 2952, 1686,1601,1536, 
1444, 1250, 1141, 754, 665 cm' 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3H,m), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,ra), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H^n), 9.87 
(lH,br s) ; r af d : -70.3°(c=0.15,CHCl 3 ) 


6 


?r H 


MS(m/z):578(M*): IRfneaO: 3356 2954 1690 1633.1530, 
1437, 1340, 1216, 871,754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (llH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99(lH,m), 7.19-7.33 (2H^n), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
brs); ral 20 D : -40.5°(c=0.24,CHa 3 ) j 


7 


QI H 


MS(m/z):534(M T ); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.48-2. 16(1 lH,m), 2.46-2.55(lH,m), 3.20-3.31 (3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lHm), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [a ]- 20 d : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(m/z):530(M'); IR(neat) : 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH,m), 3.23-3. 34(3H», 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lHUi), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH,br s) ; \a 1 20 D : -52.2°(c=0.23,CHCl 3 ) 



57 



WO 02/18335 



PCT/JPO 1/07321 



9 




MS(m/z) :548(M") ; IR(neat) : 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866,756 cm' 1 ; NMR2(300 
MHz): 1.43-1.58 (2H,m), 1.66-2.14 (9H^n), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H^n), 7.12-7.35 (4H,m), 7.39-7.48 (lH^n), 7.54-7.84 
(5H,m); ro!l 20 n : -40.2°(c=0.14,CHCl 3 ) 


11 


Br H 


MS(m/z):578(M T ); IR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3.34(3Hm), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4. 1 8 (lH,m), 4.22-4.30 QH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34'(lH,m), 9.25 (1H, 
brs); \af°r> : +48.3°(c=0.19,CHCl 3 ) 


12 


F 3 9 H 


MS(m/z):568(M T ); IR(neat): 3385, 2954, 1693, 1529,1320, 
1170, 1115, 871, 758 cm" 1 ; NMR2(300 MHz): 1.48-2.16 
(1 lH,m), 2.42-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 
(lH^n), 3.67 (2H,s), 4.02-4.18 (lH^n), 4.22-4.30 (lH,m), 
4.63-4.70 (lHm), 7.17-7.29 (2H^n), 7.41-7.61 (4H,m), 
7.72-7.83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) ; 
T al 20 D : -32.5°(c=0.11,CHCl 3 ) 


13 




MS(m/z):578(M T ); IR(neat) : 3267, 2952, 1690, 1630, 1531, 1 
1398, 1249, 1216, 1073, 826, 756 cm" 1 ; NMR2(300 MHz): 
1.48-2.26 (HH,m), 2.55-2.65 (lH^n), 3.10-3.36(4H,m), 3.67 
(2H,s), 3.88-4.24 (2Hm), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3K^m), 10.11 (lH,br s) ; 
T a l 20 © : -58. l°(c=0.12,CHCl 3 ) 


14 


iPr h 


MS(m/z):542(M T ); IR(neat) : 3356, 2960, 1685, 1630, 1611, 1 
1587, 1530, 1342, 1249, 870, 756 cm" 1 ; NMR2 (300 MHz): 
1.16-1.27(6H,m), 1. 50-2.20(1 lH,m), 2.56-2.67 (lH,m), 
3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 riH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; 
r Q!1 20 d : -68.6°(c=0.09,CHa 3 ) 


15 


Br €r^ 


MS(m/z):578(M T ); IR(neat) : 3264, 2952, 1690, 1627, 1611, 1 
1591, 1530, 1478, 1420, 1249, 870,756 cm" 1 ; NMR2(300 
MHz): 1.62-2.22 (HH^n), 2.53-2.68 (lH,m), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m), 4.25- 
4.44 QH,m), 4.56^.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2Hjn),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,brs) ; 
r af°D : -78.0°(c=0.18,CHCl 3 ) 


16 


F H 


MS(m/z):518(M"); IR(neat) : 3379, 2955, 1691, 1616, 1527, 1 
1456, 1342, 1216, 871, 757 cm" 1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H,m), 2.52-2.62 (lHjn), 3.14-3.40 
(4H,m), 3.68 (2H,s), 4.02-4.27 (2H^n), 4.61-4.68 (lH,m), ] 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m),7.40-7.47(lH,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
br s) ; r al 20 r> : -80.8°(c=0.22,CHa 3 ) 


17 


OTBS 

0-iLo 


MS(m/z):630(M T ); IR(neat) : 3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96-4.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH,m), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3H,m), 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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18 


H 2 N H 


MS(m/z):515(M'); IR(neat): 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140,754 cm" 1 ; NMR2(300MHz): 
1.48-2.25 (HH,m), 2.50-2.58(lH,m), 3.16-3.40(4H^n),3.67 
(2H,s), 3.90-4.10(lH,m), 4.1 8-4.26(1 H,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH^n), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H^n), 9.11 
(lH,br s) ; \a 1 20 D : -114°(c=0.04,CHCl 3 ) 


22 


« 


MS(m/z):562(M T ); IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm 1 ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2.15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(IH^ii), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4.12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH^n),7.12-7.36(5H,m).7.38-7.47(lH,m),7.53-7. 
62(lH,m),7.70-7.84(3H,m) ; \ a 1 20 D : -52.7°Cc=0.21,CHCl 3 ) 


27 




MS (m/z) l 568 (M T ) ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm* 1 ; NMR2(300 MHz): 1.59 (4H,brs), 1.74- 1.80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H,m), 3.37-3.43 QH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,ddJ=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d r F=7.8), 
7.44 (lH,dd,J=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; ' al 20 D : -94.2°(c=0.01,CHCl 3 ) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm" 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H ! m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (1H,U=8.0), 7.24 
(lH,m), 7.36(lH,d,J=8.0), 7.43(lH,dd J=2.2,9.9), 7.60(2H,t, 
J=o.7), 7.72-7.81 (pH, m), o.4U-o.7D (lri,br s) , UK-Mo 
(m/z)511.53(M + ) 


34 


EtO H 


ShI* Fu 

FP: 545 ; NMR1: 1.39 (3H, t, J = 6.9 Hz), 7.69 (1H, dd, J 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


35 


NC H 

fr N Y 0 

Me 


Sal: Fu 

FP: 540 ; NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
7=8.3, 3.4 Hz) 


36 


NC H 


FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 | 


37 


W~ N Y° 
N v=3 CH" 


Sal: Fu 

FP: 552 ; NMR1: 3.81 (2H, s), 4.54 (1H, dd, J = 7.0,4.2Hz), 

O HA /1 TT J 7 A f\ XJrr\ 

o.yi) (1H, d, J = 4.U xlzj 


38 


CI H 


Sal: Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, 7= 7.6, 3.2 Hz), 
8.35 (1H, d, J =7.6 Hz) 
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39 


Me H 


Sal:Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 

m) | 


40 




FP: 570 ; NMR1 : 3.69 (2H, s), 4.48 (1H, t, J = 5.4 Hz), 8.88 

(1W 5 SJ 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, J - 8.3, 2.9 Hz), 
8.21 (1H> d 9 J - 8.3 Hz) 


42 




1413, 1343, 1250,753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(HH^n), 2.69(lH,ddJ=ll.l,6.0),3.15-3.34(4H,m), 3.68 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(lH,brdJ=9.3), 7.57(lH,brdJ=8.7), 
7.72- 7.80(3H,m), 7.92flH,brdJ=7.5), 8.24(lH,brs), 
10.3(lH,brs) ; fof D : -25.0° (c=0.104,MeOH) 


43 


CI H 

Cj n i 

MeO \J 


IWTQ/Vn/T^ • ^^1 # TP/Vim^ • 9Q^9 9R7S 1607 

ivio^in/zj • jji^jyiTM ^ , jj\\xig2iij • zyjz, z-o/w), iou/, uu, 
1341, 1213,1173cm" r ; NMR2(300 MHz): 1.40-l.S5(2Hjn), 
1.75-2.18(10H,m), 3.04-3.20(6H,m), 3.66(2H,s), 3.77(3HU), 
3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH,m),7.11 (lH,d,J=8.7), 7. 20-7.27 (lH,m). 7.42(lH,d, 
J=9.9), 7.57(lH,d J=9.6), 7.71-7.85(3H,m) ; [ a ] M D : -20.9 
(c=0.10,MeOH) 


44 


/-a H 


ivio ^nj/z^ - joyjivi j , JLrvjjVDrj . doih 9 idoj, x\jx^ 9 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm- 1 ; NMR2 
(300 MHz): 1. 42-2.21 (HH,m), 2.56(lH,m), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,dJ=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,tJ=7.3), 7.04(lH,dJ=7.6),7.15 
(lH,s), 7.39jf2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s); far D : -0.06° (c=0.063,MeOH) 


45 


OH 


1363, 808, 734cm -1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,ddJ=16.8,8.4), 3.57-3.70(3H,m), 4.09 (2H,s), 4.17- 
4.30(lH,m),4.54-4.58(lH,m), 5.38-5.41 (lH^rn), 7.19-7.38 
(3H,m), 7.47(lH,brd r T=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H^n), 8.06(lH,brs), 10.1(lH,brs) ; [ a ] 20 D : -46.9° 
(c=0.026JMeOH) 


46 


CI H 

Ay 


MS(m/z) : 549(M") ; IR(KBr) : 3357, 2952, 1637, 1523, 
1341, 1226cm -1 ; NMR2(300MHz): L60-2.15(9H,m),2.43- 
2.51(lH,m), 3.22-3.30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4.17(lH,m), 4.39(lH,dJ=8.4), 4.59 
(lH,dd,J=8.4,1.8), 6.56 (lH,ddJ=9.0,2.7), 6.68(lH,dJ=2.7), 
7.21-7.28(lH,m), 7.43(lH,dd,J=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3H,m), 7.94(lH,dJ=9.0), 9.06(lH,s) ; [ a]i> : 
-18.2° (c=0.022,MeOH) 
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47 


HI© Ar 


MS(m/z) : 525(M1 ; IR(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm" 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1. 60-2.08(1 lH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26( 1HAJ-8.1), 6.55(lH,brs), i 
6.79(1H,(U=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd r T=8.7), 7.55(lH,brd,J=8.4), 7.72-7.81(3H», 8.07 
(lH,brs) ; ral 20 D : +5.48° (c=0.084,MeOH) 


48 


5 H 


MS(m/z) : 536(NT) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.28-1.45(2Hjn), 1.63-2.09(10H^n), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2Hm),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lH.dJ=10.2), 
7.52 (lH,d J=8.5), 7.68-7.76(3H,m) ; [a] d -283 
(c=0.074,MeOH) 


49 


Me h 


MS(m/z) : 517((M+1) T ) ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1 .88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21(lH,s), 6.93(1H,U=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,dJ=9.6), 7.70-7.82(3H, 
m) ; ral 20 D : -45.2° (c=0.042,MeOH) 


50 


Me 


MS(m/z) : 5160VT) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300 MHz): 1.52-1.97 
(12H^n), 2.53-2.62(lH,m), 3.20-3.43(6H,m), 3.73(3H,s), 
4.03-4.1 8(2H,m), 4.42-4.50(lH,m), 4.72 (lH.dJ-7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,t,J=7.8), 7.44 
(lH,dd,J=2.4,9.9), 7.61(lH,dJ=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; ral d : -22.5° (c=0.10,MeOH) 


51 


MeH 


MS(m/z) : 501(M T ) ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm" 1 ; 
NMR2(300 MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2.10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.15(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (1H,M=7.5), 
7.21-7.28(lH,m), 7.44(lH,dd r T=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; T «1 d : -9.4° (c=0.l6, MeOH) 


52 


91 H 
HO^ <Qi' 


MS(m/z) : 550^") ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH^n), 4.27(2H,d,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd r T=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd r T=8.8,3.6), 7.38QH,dd r T=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) ; \ a r° D : -36.0° (c=0.090,MeOH) 


53 


CI Me 


MS(m/z) : 548(M0 ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413,1343,1250,752cm" 1 ; NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,d r F=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3H,ml 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [a] 7D D : -33.3° 
(c=0.036,MeOH) 
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54 


0 2 N H 


MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm' 1 ; NMR2(300 MHz): 1.40-2.12 
(12H^n), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m), 4.05 (2H,d, 
J=6.1), 4.22(1H,S), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5). 7.69-7.77(3H^n), 8.10 (lH,d,J=8.5), 
8.27(lHjm); r a 1% : -0.23° (c=0.078,MeOH) 


55 


tBu-O^O 


MS(m/z) : 481(M T ) ; IR(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm- 1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6Hm), 1.69^1.80(2H,m), 
1.82-2.14(4Hm), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4. 14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lH,m), 
7.39-7 .48(lH,m), 7.54-7.62(lHm), 7.70-7.82(lH,m) ; 
f al 20 !) : -31.3° (c=0.28,MeOH) 


56 


OH r-N" 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm -1 ; NMR2(300 MHz): 1 .42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H^n), 3.71(2H,s), 3.99(lHm), 4.17(lH,d,J=8.2), 6.80(1H, 
tj=7.4), 6.91-6.99(2H,m), 7.14 (lH,tJ=7.4), 7.22(lH,m), 
7.39(lH,dJ=9.1), 7.53 (lH,d,J=8.5), 7.68-7.76(3H,m) 


59 


OHH 


MSfm/zl : 516flVT") ; IRfneaf): 3371 2955 1631 1611.1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm -1 ; NMR2(300 
MHz): 1.48-1.63(2H,m),1.66-2.20(9H,m), 2.51 -2.6 l(lH^n), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH,m), 4.29(lH,d, 
J=8.5),4.70(lH,dJ=7.4),6.78-6.88(lH^n), 6.93-7.12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7.70- 
7.84(3H,m), 10.23(lH,br s) ; \ a Y d *• -166°(c=0.02,CHCl3) 


60 


CI H 
OH ^ 


MS(m/z) : 551((M+1D ; JR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm -1 ; NMR(300 MHz, 
CD 3 OD): 1.75-1.85(6Hm), 2.02-2.30(6H,m), 3.35-3.43(3H, 
m),3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2Hm), 7.23(lHdJ=8.7), 7.33 ttH,td,J=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; r « Id : -30.8° (c=0.13JvleOH) 


61 


Me 

OH^ 


MSfm/z") : 530(M T ") : IRfKBr) : 3367 2954 1616 1542, 
1512, 1477, 1342, 1245, 1227, 870cm' 1 ; NMR2(300 MHz): 
1.52-1.92(9H,m), 2.05-2. 18(3H,m), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4Hm),3.71(2H,s), 4.72(lH,dJ=7.8), 6.73 
(lH,d,J=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8.1,15.9), 
7.44 (lH,dJ=9.93, 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(lH,s) ; ran d : -48.8° (c=0.40,MeOH) 


62 


Me H q 
HO^ QT 


MS(m/z) : 5300^0 ; IR(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm" 1 ; NMR2(300 MHz): 
1.50-1.61(2H,m), 1.70-1. 9 l(6H,m), 2.03-2. 17(4H,m), 2.08 
(3H,s), 2.53(lH,dd r F=5.9,12.0), 3. 17-3.37 (4H,m), 3.67 (2H, 
s), 4.03-4.14(lH,m), 4.30(lH,dJ=8.4), 4.59(lH,d,J=7.2), 
6.54 (1H,S), 6.55(lH,ddJ=3.0,4.8), 7.21-7 .27(lH,m), 7.41- 
7 50f2.H m\ 7 SfiHTT H T=<? 31 7 79.-7 79f3H m\ 8 93 C1H 
s) ; r a Id : -50.4° (c=0.60,MeOH) 


63 


NC H 

6^ 


Sal: Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, 7= 8.3, 3.0 Hz), 
7.96 (1H, dd, J = 9.1, 5.9 Hz) 
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64 


EtOOC h 


Sal:Fu 

FP: 573 ; NMR1: 1.26 (3H, t, J= 7.2 Hz), 3.80 (2H, s), 6.27 

\ 1X1, U, J / .O xix») 


65 


H 2 N-CO H 


Sal: Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CN 


Sal: Fu 

FP: 544 ; NMR1 : 3.85 (2H, s), 4.43 (1H, dd, J- 8.3, 2.9 Hz), 
7.96 (1H, dd, J = 9.1, 5.6 Hz) 


67 


CN 

■0-Hyo 
ci J- r 


Sal: Fu 

FP: 560 J NMR1: 3.83 (2H, s), 4.44 (1H, dd, J= 8.1, 3.2 Hz), 
7.96 (1H, dd, J = 8.8, 5.9 Hz) 


68 


N-^H 

NC >Am- 

C_r 


Sal: Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 88 25 Hz") 


69 


NC 


FP: 513 ; NMR1: 3.68 (2H, s), 7.08 (1H, t, J = 7.6 Hz), 7.94 
(1H, dd, J - 8.8, 5.8 Hz) 


70 


NC H 

O 1 


FP: 512 ; NMR1: 3.69 (2H, s), 6.60 (1H, t, J = 7.6 Hz), 7.06 
(lH,d, J= 8.8 Hz) 


71 


NaOOC h 

\ / 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t,J= 7.3 Hz), 8.53 (1H, d, J - 8.3 Hz) 


72 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, / = 6.4 Hz), 8.24 
(lH,t, 7=5.9 Hz) 


73 


O a N 


Sal: Fu 

FP: 545 ; EA: Cal (C31H33N4O4F.C4H4O4.H2O) C, 61.94; H, 
5 79- N 8 25- F 2 80 Fnd- C 62 14* H. 5 72" N 8 21: F 2.80 


74 


ay 


Sail Fu 

FP:534 ; EA: Cal (C3jH33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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ID 


H 


FP- 546 • NMR1 • 3 75 (2H si 4.26 (1H, d, J = 6.3 Hz), 7.18 
(lH,t, J=7.3Hz) | 


11 


cHex 

& 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, J = 8.8 1 
Hz) ; EA: Cal (C 3 iH 3 5N 2 OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 j 


78 


Quo 


FP: 500; NMR2: 3.10 (2H, t, J - 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (1H, d,J= 8.8 Hz) j 


79 


Cl tr 


FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d,7= 8.4 Hz) 


80 




Sal: Fu 

FP: 514 ; NMR1: 3.82 (2H, s), 4.17-4.30 (lH,m), 7.97 (1H, 
dd, J= 8.8, 5.9 Hz) 


96 


Of 


FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
(lH,d,J = 8.4Hz) 


97 




Sal: 1.5Ma 

FP: 501 ; NMR1 : 7.53 (1H, dt, J - 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


cr 


FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 
F, 3.52. Fnd: C, 75.39; H, 7.17; N, 7.77; F, 3.61 


100 




Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




MS(m/z) : 5580VT) ; IR(KBr) : 3426, 2909, 2851, 1656, 1 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm J ; NMR2(300 
MHz): 1. 46-1. 68(10H,m),l. 72-1. 99(1 2H,m), 2.0 1-2.1 2(4H, 
m), 2.25-2.33(lHm), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3 .67(2H,s), 3 .96-4.22(3H,m), 6.56-6.68 (lH,m), 7.20-7.28 
(lH,m), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; fal d • -34.1° (c=0.27.MeOH) 1 
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104 


Me H 

fS' N T 0 

H 2 N-CO 


MS(m/z) : 551QA1 "> IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm" 1 ; NMR(300 
MHz, CD 3 OD): 1.66-1 .82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.l6-3.38(3H^n), 3.45-3.56(lH^n), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51 (lH,m), 7.21-7.3 l(2H^n), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ & ] d • j 
-50.8° (c=0.09,MeOH) 


105 


Me H 
MeO-CO V-J 


MS(m/z) : 572(M") ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm" 1 ; NMR2 
(300 MHz): 1.50-1 .68(2H,m), 1.71-1.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3Hs),4.01-4.12(lH,m),4.67(2H,<U=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7.62ClH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ a f° D : -44.0° 
(c=0.16,MeOH) 


106 


Me H 


MS(m/z) : 530(H1 ER(KBr) : 3390, 2952, 2926, 2878, 
1672 1607 1531 1471 1345 1251cm' 1 ; NMR2(300 
MHz): 1.50-1.64(2Hm),1.68-1.78(2H,m), 1.79-1 .92(3H^n), 
1.96-2.15(5Hjn), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4.15(lH,m), 4.29-4.38 (lH,m), 
4.62 (lH,d,J=7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H,mV 7.55 (lH,d,J=8.4), 7.69-7.80 
(3H^n),9.12(lH,s) ; rarD:-46.6 0 (c=0.58.MeOH) 


107 


F H q 


MSfm/zV.534fM[ T '): IRQCBrt:3383 3058 2953 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41 (lH,m), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lH^n), 4.55(lH,d,J=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lHjn), 7.39-7.46(lH,ml 7.55(lH.dJ= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; fal d : -45.3 (c=0.46.MeOH) 


108 


OM H q 

hct^ ^yr 


MS(m/z) : 56l(NT) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300MHz): 
1.54-2.32(12H,m), 3.26-3. 4 l(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lHm), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.7 1-7.81 (3H,m), 8.29 
(lH,d,J=9.0),10.69(lH,s); r ol d--65.5° (c=0.38,MeOH) 


110 


Cn^o 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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S3 



A.. 

H 



Ex 


A-X-B- 


Dat 


4 




MS(m/z):514(M T ); IR(neat) : 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213,748 cm" 1 ; NMR2(300 MHz): 1.36- 
1.55 (2Hm), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH^n), 
8.22-8.29 (lH,m) ; \ Qtf% : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNH^O 


MS(m/z):488(M T ); IR(neat):3312,2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm" 1 ; NMR2(300 MHz): 1.35- 
1.54 (2Hm), 1.71-2.25 (7Hm), 2.38-2.50 (lHm), 2.78-3.42 
(4H^tn), 3.58-3.93 (3H,m), 4.12-4.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3H,m), 8.22-8.24 (lH,m) ; [ a] 20 D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


?r H 


MS(m/z): 552^; IR(neat): 3351, 2946, 1691, 1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm" 1 ; NMR2 (300 MHz): 
1.41-1.57 (2Hm), 1.90-2.25(7H,m), 2.44-2.53 (lH,m), 2.78- 
2.91(2H,m), 3.25-3.35(lH,m), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m), 4.32 (lH,d, J=8.2), 4.634.68 (lHUn), 
6.92-7.00 (lHm), 7.20-7.33 (2H,m), 7.40-7.55 (3H,m), 
7.68-7.83 (3Htm), 8.27-8.34 (lH,m), 9.30 (lH,br s) ; 
ral 20 D : 43.4°(c=0.17,CHCl 3 ) 


19 


QI H 


MS(m/z):508(M T ); IR(neat): 3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2H,m), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H^), 
3.68-3.84(lH,m), 4.30(lH,d,J=7.7), 4.68(lH,dJ=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5H,m), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lHbr s) ; \ al 20 D : -88.7°(c=0.09,CHCl 3 ) 


20 


iPr h 


MS(m/z):516(M ); JR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6Hm), 1.42-1.58 (2H,m), 1.74-2.27(7H,m), 2.57- 
2.68(lHm), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0), 4.69 (lH,dJ=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) ; 
ral 20 D : -122.0°(c=0.08,CHCl 3 ) 


21 


iPr H 


MS(m/z):516(M"); IR(neat) : 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm" 1 ; NMR2(300 
MHz): 1.15-1. 3 l(6H,m), 1.32-1 .49(2H,m),1.70-2.23(8H,m), 
2.76-3 .00(3H,m), 3.06-3.1 8(2H,m), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.224.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H^n), 7.04-7.16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 1 
m), 7.70-7.82 (3Hm) ; \ al 20 ™ : -34.1°(c=0.11,CHCl 3 ) 
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23 


Q4L, 

Me> N - 


MS(m/z):502(M'); IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm' 1 ; NMR2(300 MHz): 
1.42-1.57(2H», 1.75-2.25(13H,m), 2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d^=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H^n), 7.70-7.83 (3H,m), 
8.73 (lH,br s) ; faf D :-l 17°(c=0. 13,CHC1 3 ) 


26 


QHH 


MS(m/z) : 476(M T ) ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm" 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH„q,J=9.6), 3.32 (lH,t, 
J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
dj=7.6), 6.77(lH,t,J=7.3), 6.91 (lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,dJ=7.9), 7.18-7.24(2H^n), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 




IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872,754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,dd r r=6.0,12.0), 
2.85 (2H,d,J=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH,m), 4.35(lH,d,J=7.7),4.68(lH,d, J=7.7), 
7.12(lH,t,J=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d,J=8.2), 7.72 (2H,dJ=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17CM*) 


33 


OMe ^ 


MS (m/z) : 518(MT) : IR(KBr) : 3342,2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300 MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m) 2 14(2H a J=9 1) 2 36(1H m) 2 80(2H bis) 3.31(lH,q, 
J=6.6), 3.39(lH,t,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,dJ= 
5.8), 6.83(lH,d,J=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3H^n), 
7.40 (lH,br s), 7.42 (lH,d,J=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,d,J=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [ a ] 20 D : -53.4° 
(c=0.03,EtOH) 


57 


MeH 


MS(m/z):494(M'); IR(neat):3314,2927, 1633, 1537, 1480, 
1394,1359,1251,1143,1110,870cm" 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d,J=10.2),3.15-3.41(ffl,m),3.61 
(2H,s),3.66(2H^n),4.18(lH,t,J=5.3),4.28(lH,d,J=6.7),6.63- 
6.89(lH4ii),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,(y= 
8.2), 7.68-7.77(3H,m) ; ra1 20 D : -19.5° (c=0.076JVIeOH) 


58 


CI H 


MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842,740 
cm" 1 ; NMR2(300 MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H,m), 3:58(2H,s), 3.67(lH,m), 4.25 
(2Hjn) 5.15(lH,s),6.55nHU=7.5) 6.77(1H d J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d,J=9.7).7.38(lH,dJ=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3H,m) ; ralB : -24.2 (c=0.098,MeOH) 


/D 


Ph 

Cf 


Sal: HC1 

FP: 439 ; MP: 147-149 


81 


PhO 

& 


Sal: HC1 

FP: 455 ; EA: Cal (C29H27N2O2EHCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


PhCH,0 

& 


Sal:HCl 

FP: 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17; N, 5.36; Cl, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; Cl, 6.74; F, 3.62 


83 


PhCH s O^ 


FP: 469 ! 


84 


Ph-CO 

& 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 j 


85 


& 


Sal: HC1 

FP: 473 ; EA: Cal (C29H26N2O2F2.HCI) C, 68.43; H, 5.35; 
N, 5.50; Cl, 6.97; r, 1 .47. rnd. o8.ll, Jti, o.zy, in, j.^o, vj, i 
6.95; F, 7.55 


86 




Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSF.C4H4O4) C, 67.56; H, 5.33; 
N 4.77; S, 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74; S, 
5.45; F, 3.14 


87 


rY 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J=7.2Hz), 7.54(1H, 
d, J=8.0Hz) { 


88 


& 


FP: 429 ; EA: Cal (C26H25N4OF) C, 72.88; H, 5.88; N, 13.08; 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (C29H33N2O2F.O.5C4H4O4) C, 71.79; H, 

C OA. XT < Af\. T3 O <A Tt-nA* C T1 ^3- "Hf A 7A* "NT S ^1 * "P ^ 62. I 

O.oU; JN, D.4U; r, o.OD. Jrnu. L, / J. .Do, Jtl, O./**, in, j.ja 5 r , j.u^ i 


90 


cHex^ 
Ph 


FP: 459 ; EA: Cal (C30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 


Ph-^ 

o 


FP: 431 ; EA: Cal (C28H 31 N 2 OF) C, 78.11; H, 7.26; N, 6.51; 1 
F, 4.41 . Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 j 


92 


PhO / 

>— ( 

O 


FP: 456 ; EA: Cal (C28H26N3O2F) C, 73.83; H, 5.75, N, 9.22, 
F, 4. 17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 j 


93 


o 


Sal: HC1 

FP: 490 ; EA: Cal (C29H32N3O3F.HCLO.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; Cl, 6.63. Fnd: C, 64.70; H, 6.47; N, j 
7.58; F, 3.45; Cl, 6.57 


94 


O 

BnO N-T 


Sal: 0.5Fu 1 
FP: 490 ; EA: Cal (C29H32N3O3F.O.5C4H4O4) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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99 


N 


FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


CI H 
OH ^ 


MS(m/z) : 525(M') ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm' 1 ; NMR2(300 
MHz): 1.49-1.69(2H,m),1.89-2.39(8H,m),2.86-2.99(2H,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m),3.58(lH,d,J=12.8),3.75 
(lH,dJ=12.8),3.72-3.84(lH,m),4.61-4.67(mm),4.84-4.96 
(lH,m),6.55(lH,ddJ=2.9,8.7),7.12(lH,d r r=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(1H,<U=8.4), 
7.70-7.8 l(3H,m), 7.94-7.98(lH,m),9.04(lH,s) ; 
ral 20 D : -69.7 rf (c=0.18,MeOH) 



*4 



Ex 




D 


Dat 


24 


5- 




MS(m/z) : 576(M") ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm" 1 ; NMR2(300 MHz): 1.46-2.12(10H,m), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lHm), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,dJ=8.0), 6.95-7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,dJ=8.5), 
9.49 (lH,s) ; r ck1 20 d : -71.2°(c=0.03,MeOH) 


25 






MS(m/z) : 612(M") ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm' 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H,m), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,dd,J=9.1,2.5), 7.71 (lH,dJ= 8.6), 7.82 
(lH,dJ=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ af% : 
-200.0°(c=0.004,MeOH) 


28 






MS (m/z) : 578 (M T ) ; TR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm' 1 ; NMR2(300MHz): 
1.45-1 .5S(2H,m), 1 .60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4.l6(lH,m), 
4.24(lH,d,J=8.7), 4.64(lH,brdd, J=l. 5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,d<M-l. 8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,dJ=8.1), 7.50-7.54(T2H,m), 8.31 (lH,dd,J=1.5,8.1), 
9.24 (lHbrs) ; f a Id : -59.3° (c=0.04,CHCl 3 ) 
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HI 

& 




MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm -1 ; NMR2 (300 
MHz): 1.45-1.56(2H,m), 1.59(2H,brs), 1.70-1.77<2H, 
m), 1.83-2.10(5H,m), 2.48-2.54(lH,m), 3.17(2H,bis), 
3.22-3.30(lH^i), 3.38-3.45(lH,m), 3.47(2H,s), 4.01- 
4.15(lH,m), 4.22(lH,d,J=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lH^n), 7.19(lH,ddJ=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J=1.5,7.8), 7.37(lH,d, J=8.1), 7.51(1H, 
d,J=1.5), 8.34(lH,dd,J=1.5,8.1), 9.48(lH,brs) ; 
ro!l 20 D : -85.0°(c=0.03,CHCl 3 ) 


30 


& 




MS (m/z) : 542 (M T ) ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 cm" 1 ; NMR2(300MHz): 
1.19 (3H,d,J=6.6), 1.25(3H,d,J=6.6), 1.47-1.57(2H^n), 
1.63(2H,brs), 1.72-1.76(2H,m), 1.83-1. 90(2H,m), 2.01- 
2.09(3H,m), 2.63(lH,brdd,J=5.4,12), 3.11(lH,dtJ=6.6, 
14), 3.17-3.26 (3H,m), 3.31-3.37 (1H, m), 3.48 (2H^), 
4.04-4.16 (lH^n), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H^n), 7.38 (lH,d, J=8.4), 7.51 (1H, 
d r T=1.8),7.88 (lH,dd,J=1.8,8.1),9.48 (lH,brs) ; 
f al 20 D : -84.7°(c=0.07,CHCl 3 ) 



*5 



Ex 


Str 


Dat 


95 




Sal:Fu 
FP:425 


101 


CN 


FP:550; NMR2: 3.68 (2H, 
s), 4.76-4.81 (1H, m), 8.11 
(lH,d,J=8.8Hz) 


102 


H 


Sal: HQ 
FP:455 
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2-CI 


33 


4-Ms 


65 
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*m mt&® <oftm \mTv> mmm.m \z^ xmmznrz. 
*wM&m<DmvitroccR3#imm\z. thccRsmmmmzm^x, ccr3# 

#Oi^irsfilfc. t hCCR3^n- Kf^cDNA^IE^k b**glftL$?$^ 
J; Y) & > L , 5&L^>7 $ — pEF BOS-neo (Nucleic Acids Research. 18(17):5322, 

1990) pEF BOS-neo-CCR3£fEJ&bfc 0 I^hD^l/->3> 

& \Z <fc 0 , pEF BOS-neo-CCR3 &B300-19 (V 7.pre-BM, Cell. 27(2 part 1): 381-390, 
1981) Ch^^^x^v'a^U 2mg/rnl©^t)KG418-«^tW , l4^:^ 
(Blood. 93(1): 34-42, 1999). d l%W!EMf £-£tfRPMIl640 

(Gibco, BRL, ;* U — ^>HM> ^tH) 5 MM<2fura-2/AM (Pit! 

4b#, B*) 37 t CT30^F B M>^3.^-va>bfeo tn£$fflB§l*l 

(O.^^lfil^T;!/^^ >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T3HI^ 

\zmmvtzommmm^7,^-y-xmw^^^340nm^U3sonmxmmvx 

500nm<£>&:)fc£&'J3tU ^fl§rt*;i/>">A^±#^Grynkiewicze.O^ (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) K £ «?3ffcB Lfco MM'MtC^^fc^^ 
jDLTl^WiuBSbfc^, theotaxin (Pepro tech Inc, — a.— 5** — 5?— J J+U ^ 
H) 50ng/ml^Jp-r-5C:(i:T-CCR3^#:^Mb^o #fiWb1»OAc> 

fr3WJ^£HtHU eme^M^fei^^Wk-g-tJ^ICsoM (kheotaxinM 

\z^^m^t})v^^m±^5o%m^\-r^mm) zmavtz* 

gMM 1> 12, 27, 63, 67, 6 9, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7^9 8 (Drt^ W30.45~0.001 fiU<DlC 50 M^VfCo 

^2lHfc-&#JA (GB-1345872^fS^I5m(DN-(l-^>> J JWt:^U V>-4--r^) 
^>X7^F) te#tftlfc0^3l, lOMMTte^&£^£7»^7Co ffift<D 
WO01/10439-^^fB}C«, )%m<ikm\Ztm<Dfc&mm0lJ.MX20~5Q%. 50~80%X 
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mo%&±<DccK$g®fcigfoftm&Girz>£ti!)mmtsnx^z>o «ot, tats 

Eotaxin^ftg $ n^CCR3© U # > F tt, CCR3fr & <DMM\Z «fc D #K#©ft« 
^£51^ o BilSfeUfcif K^ttmajor basic protein (MBP), eosinophil cationic 
protein (ECP)% eosinophil-derived neurotoxin (EDN> eosinophil peroxidase (EPO)#© 

fgit. i^T, «fcD"&J&©&tBfcE?fcb;fcl¥fa3&£bT* t heotaxiniWKlcfc 
5k hJ(f»3*OiB«lllll[&a«bfcEDN»fcbT«ffil/* 

fitfTA «fc 0 Jl«$nfc^lfil50ml^PBST- 2 «*&JRbfcft, HISTOPAQUE 1083 (g 
mmm: Sigma. 5X-'J^ #ffl) ±fcS»bT3frfc#SIU ®£lfcS£JE8jfc 

*oT«t5[3»^ia*#fc. io^®*«MiKe7kT«jiiibfc«, iaCDi6ia#-^ 

D t*-X tl^ISS^StyXTA (Miltenyi Biotec, Bergisch Gladbach, IM>0 
fftfiffttSft (»m^it^>95%) £#fco £®$FlfeJ»S:0.1% BSA-&W 
RPMH640«ffl6fc!Hi» b> 4xl0 4 /well t^S £ "5 ^965^^1/- h \Zft&LXnmzm 
V>fc. #^a:;i/ttl5t>oT2.5%BSA^"WPBStCj:D37t:-e2^r«SbT^ 
ay^>^^-otCo t heotaxin5ng/ml$:^iD^ C0 2 ^ >3r:a^— fttCtB]& 
£4RfEfl#Sbfco H<&^ tt±M^lElJRbT±?f4 l ©EDN*^PharmaciaEPX 
RIA^y h (Pharmacia Corporation, — a.— 5?— / tKB) l£c±:oT$!J5tbfco 

t hcotaxinKlJ;SjM»I^K:DMSOk:»«Pbfc^«l*«lDb (M^DMSO^^ 
0.1%) EDNSt£^3l&#f£/B£lC 5 o® (h heotaxinflMfC j:5EDNjSiH^50% 

#RlftK:cteV>T3li6#.l 1 , 1 2, 2 7, 6 3 ©^-&^J«0.50~21 tMKDICsoB*^ 

bfco 

3. »H«5tt3£ffi*«tt©ffMlli 
Das£>©^£ (J. Immunol. 159(3): 1466-1473, 1997) SBgfc&b, eotaxin^-^fd 

f£4j£^/8 fcffHBibfc. &0tH*ftl 0 SRtfS B g fc|PS7;^5 > (OVA; 0.1 mg) 
RtfcKKMfcTJl/^n^A (3.3 mg) £^tr0.4 ml©U>gtf8«*S* (PBS) 
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OXeotaxin (Pepro tech Lie, — ol— v— jNi E&fc D500ng (0.1% 

^ifiim7^^$>^PBso.5mi(c^) nig^Mbfco *&w<tG%>x\mm 

£gtfEi£Uae>, lU/ral^\AU>^^^m7j<5mlT*flI)ISrt^^#b, «£IePK 

fc. Cytospin3 (g^^ : Shandon, ^S) {CTft^Ufc^tf 

#£Diff-Quik : SP^m^#%i:> B#) TlfefiU 

iz^^m^^m^vrz^mm^Mmvtco^mMit^mox^x^^mm^ 

*mw?2>z.zi-t)mmtEn. ccR3<Dm^tzmm. 0km^mm. mztfrwtmvm 
ttzmmv^vs ■mmMhLTmm-c&zz.ttfm-zntco 

mmm^iztioxrizh(Dh-tZo 

^wfc&mzmnmM&m&f&fttvxmmxfoz. mzccR3\z%£&L, 
ccRsmmmMommtzwm-r&ftm (ccr3^^) zm-r&tztb. ccr3<d 

ttilSlll^ 7ht!-tt&Jt^ Zu-ymm. M^lCHiv^t 
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if 3c <d m m 



1. (i) T?*%n&4k&mx\$*<Dn¥to\z.ff&2nz>&&$ : frr%ccR3 



X:JS£\ -R 00 -, C^TJHr-l/X C 2 ^TJV^~U>, -0-, -S-. -SO-, -S0 2 -> 
-NR 4 -, -CO-> -CO2-, -CONR 4 -. -NR 4 CO-, -NR 4 -C0 2 -. -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -CK -R°°-S-, -R 00 -SO-* -R 00 -SO 2 -> -R 00 -NR 4 -, 
-R 00 -CO-, -R°°-0-CO-> -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -. -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -, -OR 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R°°-. -CO-R 00 - , -CONR 4 -R 00 - . -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R°°-X«-O-CO-NR 4 -R 00 - ; 
R 00 : mm^nX^T%^Ci^T)V^r]y> ; 

R 4 &^R 5 : m—XltSiWzmte'DT, UXUd^TJV^JV ; l&WZR* £R 5 tf— 



r 3 : a pyx -r°, c 2 ^y;py-;i/, cmTVM^k -oh, -sh> -ncrV 

-CHO, -CO z R 4 , -CON(R 4 ) 2 , -NR 4 CO-R<\ -NR 4 CO-(M^tlX^Xh^T 




(I) 
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U-;W), -NR 4 -CO-NR 5 -R°. -NR 4 SO 2 -R 0 , -NR 4 S0 2 -(ffi&2nWCt> £V>7 
U-;W), -O-R 0 , -S-R°, -SO-R 0 * -SO2-R 0 , -S0 2 NR 4 -R°Xte-S0 2 NR 4 -(B&£ 

R°: fi^^nx^Tfeck^c^T;^^ ; 
k : 0* ; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R^-CONR 4 -* -R°°-NR 4 CO-> -C 2 ^T 

;i/y-i/>-coNR 4 -, -c 2 . 6 t;w^^I/>-nr 4 co-, -c m 7;1/^-1/>-conr 4 -, 

-C 2 ^7;i/^— l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CCK -S-R 00 -CONR 4 -, 

-s-r 00 -nr 4 co- , -so-r°°-conr 4 - , -so-r 00 -nr 4 co- > -nr 4 -r°°-conr 4 - . 
-nr 4 -r°°-nr 4 cck -s0 2 nr 4 -, -r 00 -so 2 nr 4 -> -nr 4 conr 5 -, -c0 2 -> -o-co-nr 4 -, 
-o-r 00 -, -r°°-o-> -c(=n-co 2 c,^t;1/^;1')-nr 4 -, -c(=n-so 2 c m t;1' : ¥;V)-nr 4 -, 
-c(=n-s0 2 nh 2 )-nr 4 -, -c(=ch-n0 2 )-nr 4 -x^-c(=n-cn)-nr 4 - ; 

R^&tfR 22 : m— X\ZKWzm?3:-z>T, -H, -R°> AD^X -OH, -O-C^Tfr* 
-CN> -CONH 2 , -C0 2 HX«-C0 2 -C,.6T;i/^r;V ; ifc^teR^&tfR 22 /^-- # £ 
^oTt^VS^s!cbT i b«k<, teR 2, Rtf r 22 **— flc <h 75: o T^t- n HC 
T *J> m £ ftT VJ T fe ct ^C w 7 ;i/^r 1/ > & U TR^S^^S^tS £ * 

n : 0, lXte2 ; 

nx v i t *> «k -> ^ □ t ;Wf;p. 

7)VWb&t. A#H, Xifi&G, B^7x"JK fr-O, Yj&*CONH0» 

JElC ETF©fc'&&£l$< : Y^-CONR 4 -X«-NR 4 CONR 5 -X^0, jfrO, (i)X# 
-R 00 -, -0-, -R^-SOz-X^-SOz-R 00 -, (ii) X7)*-S0 2 -, -NR 4 -, -NR 4 CO-» -NR 4 S02-, 
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-NR 4 -R TO -xte-R°°-s-, fro, A#&&s&©->£n7;v*;K (m) x^-r°°-nr 4 -, 

-R^-NR^CO-Xte-R^-NR^Oa-, fro, A^iIi©y^D7KMttiIi© 
:7x~Jk (iv)Xfr-CO-, frO, Afr(AD^r>, N0 2 , CN, C,. 6 7,Mr>>K AO^ 

>Tg^$n^c,. 6 7;v^JV. c w 7j^i/>-7i-;k o-c^wk o-(a 
o^TS^tifcc,^;^;^ so 2 -Ci. 6 7;wk conh 2 , co 2 h^^co2-c^ 
7;^;i/)fre>M^$n^S©^e^^tiTViT : bcfcVi-7xr:;v, (v)x 

fr-S0 2 -, -CO-Xte-R°°-CO-, R'WR^fr^^H, frO, Bfr^^T'fe^^* 

2. Yfr-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 -6 
7;i/-ir-l/>-CONR 4 -, -C 2 . 6 7;Wer-l/>-NR 4 CO-, -C^^—l^-CONR 4 -, 
-C 2 . 6 7;i/^^l/>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R°°-S0 2 NR 4 -X«-NR 4 CONR 5 -"efe^l»^«»^H 1 

3. (n) T?7Kt£nziK&®wtt<oM¥m\zn®-znz>i&o 



TViTt>J:v^^$nfe~>^n7;^;vx«B^snTViT : b«tv^>^P7;i' 

X:^, -R 00 -, C 2 . 6 7;i^-l/>> C 2 . 6 7;V^l/>, -O-, -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-, -R 00 -SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R°°-CO-, -R 00 -O-CO-, -R 00 -CO 2 -, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R 00 - , -CO-R 00 -, -CONR 4 -R 00 - , -NR 4 CO-R°°- , 
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-NR 4 -C0-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -S0 2 NR 4 -R°°-:£ te-0-CO-NR 4 -R°°- ; 
R 00 : m^tlX^Xh^C^7)V^> ; 

R 4 &tfR 5 : m-JUtm^zmtZ-DTs HX\*CU7)V*F)V ; ^Vi«R 4 tR 5 ^*— 



R 3 : AD^rX -R°, C 2 47)l*T~ )V, C 2 ^7)l^r~)V, -OH, -SH, -N(R 4 ) 2 , 
' -CHO> -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -^CO-Cfi^ftT^Tfc^X 
U— -NR 4 -CO-NR 5 -R°, -NR 4 SO 2 -R 0 , -NR 4 S0 2 -(tt^£*lTViTfccl;V>7 
U— -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 XH-SO 2 NR 4 -(S^^ 

r°: ®&£nTV>T ! b<kv>c M x;i^;w ; 

k : 0, ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-NR 4 CO-, -C 2 47)Vtr~ V >-CONR 4 -> 
-C 2 . 6 T)V>r-y> -NR 4 CO- , -C 2 ^ 7 )V * =. V >-CONR 4 -, -C 2 ^7 )V*—U> 

i 

-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R 00 -CONR 4 -, -SO-R C0 -NR 4 CO-> -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -COj-, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-, -C(=N-C0 2 C,^7;l'^r^)-NR 4 -, 
-C(=N-S0 2 C,^7;i/4 i ;V)-NR 4 -, -C(=N-S0 2 NH2)-NR 4 -, -C(=CH-N0 2 )-NR 4 -X \% 
-C(=N-CN)-NR 4 - ; 

R 2, £.Z>*R 22 : IWJ— X»II,i|:^oT, -H, -R°, AD^rX -OH, -0-C,^7;i/^r 

;K -cn, -conh 2 , -co 2 HX«-co2-c,^y;i/^;i/ ; ^Ur^rUr 72 ^— &t 

^T4■^$nT^Tfei;ViC^6T;^^l/><hbTR 21 R^R 22 ^^•'r ; 5^^X 
n : 0, ; 
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R n : AD^rX -CN, -R°, Mm$tlTUT s b«kVi7U-;K aJftSfLTV* 

Z 1 : -O-, -S-> -SO-, -S0 2 -, -NR 4 -, -CO-, -CO r , -CONR 4 -. -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -COr, -R°°-CK -R 00 -S-, -R°°-SCK 
-R°°-S0 2 -, -R 00 -NR 4 -, -R°°-CCK -R 00 -CONR 4 -, -R°°-NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -> -R 00 -SO 2 NR 4 -X«-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, Cte7)l>r =. 1/ C M T;V^- W X -O-R 00 -, -S-R 00 ^ -SO-R 00 -, 
-SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R°°-, 
-NR 4 S0 2 -R°°-> -SO 2 NR 4 -R 00 -, -NR^COr-R^-^zHcfBfcCDS ; 

r 12 : sm^nTViTfeiViTU— ;k atftsnTv^Tt>«fcv^xn^x 

t£B& $ nt ViT >& J; Vi ^ ny;^;K 

fiU &T©ftI'&% : £R§K : Y^-CONR 4 -X«-NR 4 CONR 5 -TfeD, ^"3, (i)X^ 

-R 00 -, -CK -R^-SOz-Xte-SCh-R 00 -, (ii) X^-S0 2 -> -NR 4 -% -NR 4 CO-> -NR 4 S0 2 -. 
-NR 4 -R 00 -XH-R 00 -S-, fr~Z>. AMiOv'^DTJV^K (iii) X^-R°°-NR 4 -. 
-R^-NR^CO-X^-R^-NR^Oz-, ^O, A5»fi&®^ 07J^;l/XJ3:*l«Jft© 
7i-JK (iv)X^-CO-, J&O* A#*(An$*>, N0 2 . CN> C-eT^JK Any 

>T'ti$tifcc,. 6 7JV+;v< d. 6 7Mi/>-7i-;K o-c^t;v^;k cma 
ny>Ti*snfcc w 7^J^ so 2 -c^y;v^;i/s conh 2 , cozHRtKcoz-Q-e 
7;i/^;i/)^e>^$nsS©^TS^$nTViTfe«fcVi-7x^;K xrau (v) x 

^-S0 2 -, -CO-Xte-R 00 -CO-. R 21 &tfR 22 7^££K:H, BJ&SStEC^TfcSS* 

5 . (S)-N2-(2-£ DD7i- ;V)-Nl-{exo-8-[(6-^;V^O^~7^ U>-2-^ 
7 If Hv-^ D [3.2.1]^ ^ >-3--f Jl/} tfn ij S?>-l,2->?^;V^^rit5 
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(S)-Nl-{exo-8-[(6-7;U^D^-7^ U>-2-^( )V)^)V]-Z-71f tf~>7 P[3.2.1]:t7 

7 >-3--r ;i/)-N2-(2-- h P7x -;i/)h°p u v^-i^-s^;^*^ 

(S)-N2-(2,6- 7 7 P D 7 x — ;V)-N1- { exo-8-[(6- 7 ;i/ ^ D jr 7 7 1/ > -2-"f JU) J* 5=" 
(S)-Nl-{exo-8-[(6-7;i/^0^7^ l/>-2--T;U)^^;W]-8-7if H->^ □ [3.2.1]:* 7 

7 >-3-< ;i/ }-N2-(2- h'j7Mn^ 7 x - ;V) tf n u 7 >-i,2-7# 

^ (S)-N2-(2-7 DO-4-b FD=^v-7 3i-;W)-Nl-{exo-8-[(6-7;V^-n^-7^ l/> 
-2--f ;i/)^5 1 ;V]-8-71ft:v'7 n[3.2.1]^^^ >-3--f tf P U -7 7-l,2-7#;i/# 
*if 5; (S)-N2-(2-^DO-5-t: Fn^v7x-;i')-Nl-{exo-8-[(6-7;V^-D^-7^ 
U7-2--Y ;V)^^JV]-8-7if t*v-^7 D[3.2.1]^7^ >-3--T Jl/} tf P U 77-l,2-^# 
Jl^^lt^ h\ (S)-N2-(2-7 D D-5-t H □^->7x-;i/)-Nl-{l-[(6-7;V^P^-7 

7 v >-2--i tf u v >-4--f ;vj b° n u -7 >-u- s?* Ji/^-tJ-a h , 

(S)-N2-(2- 5/ 7 7 7 x n;i^)-Nl- { exo-8-[(6- 7)V^m±7^U >-2--f * ^)VyZ- 
7 if tf~>7 D[3.2.l]^-7 7 >-3--Y ;V) tf n U Vy-\,2- ; Jti)V^^^ 
N- { exo-8-[(6- 7 )V3rUjry $r \/ >-2--f )V) * 3^V]-8-7 If k* 7 7 P [3.2. 1] 3" 7 7 > 
-3-<;V}-2-(b^U> f >-l-*;l/^— JV)^>X75 2-[(2-7.DD7xn;l/)7;l' 
7 7^;U]-N-{exo-8-[(6-7;V^-P^-7 7 l/>-2--f;i/)^^;V]-8-7lf tf 77 a 
[3.2.1] *^>-M^l^>X7$ F » (S)-2-[(2- 7 7 / 7 x 7 3r 7) ;* 
;V]-N-{exo-8-[(6-7;V^-P^-7 7 l^>-2--f ;i/)^^;V]-8-7if tf ~>7 P[3.2.1]^7 
7>-3--f JWtfP>>7>-l-;*UM^1f5 (S)-l-(N-v'7y-N , -{exo-8-[(6-7;V^- 

p ^ 7 7 7 >-2--f ^;v]-8-7if tf 77 □ [3.2.i]^-7 7 >-3--r ;h #;w\* = 

hW;V)-N-(2-5>7y7xZi;i/)k 0 aU> ? >-2-^;^^-tl-^ h\ N-{exo-8-[(6-7;V:*- 
O ir 7 7 V 7-2--T )V)* ^;V]-8-71f tf 7 7 D [3.2.1]:*7 7 7-3--f ;i/)-2-t: FO^F 
y-6-(lf^'J^>-i-*;V#-Jl/)^>X7$ 2-(7-kV^>-l-*^^- 
;i/)-N-{exo-8-[(6- 7 ;V ^"0^-771/ 7-2--f ;P) ;* ^)]s]-S-7 if tf 7 7. P [3.2.1]:* 7 
7>-3--T;P}^>X75 h\ N-{exo-8-[(6-7)V^ra±7^U>-2-^)V)^^JV]-S- 
7 if tf 7 7 P [3.2. 1] # 7 7 7-3--T ;i/ } -3-( tf ^ ' J >7 >-l- A n;v> tf 'J 7 7-4-# 
;i/#^if5 F&tf2-(3-71f tf77P [3.2.2] y±>-3-#^fcJV)-N-{exo-8-[(6-7 
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